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HEAHING CHARTER 

SUBCOMMITTEE ON TECHNOLOGY AND INNOVATION 
COMMITTEE ON SCIENCE AND TECHNOLOGY 
U.S. HOUSE OF REPRESENTATIVES 

Strengthening Forensic Science 
in the United States: The Role 
of the National Institute of 
Standards and Technology 

TUESDAY, MARCH 10, 2009 
io:oo A.M.-i2:oo p.m. 

2318 RAYBURN HOUSE OFFICE BUILDING 


I. Purpose 

On Tuesday, March 10, 2009, the Subcommittee on Technology and Innovation 
will convene a hearing to review the scientific and technical issues raised by the 
recently released National Academies report Strengthening Forensie Science in the 
United States: A Path Forward. The hearing will discuss issues related to the accu- 
racy, standards, reliability, and validity of forensic science, as well as how the ex- 
pertise of the National Institute of Standards and Technology (NIST) in forensics 
related research, developing standards and certified test methodologies, and per- 
forming laboratory accreditation may be leveraged to implement some of the rec- 
ommendations in the report. 

II. Witnesses 

Mr. Pete Marone is the Director of Technical Services at the Virginia Department 
of Forensic Science. 

Ms. Carol Henderson is the Director of the National Clearing House for Science, 
Technology and the Law; a Professor of Law at Stetson University College of Law; 
and the Past President at the American Academy of Forensic Sciences. 

Mr. John Hicks is the retired Director of the Office of Forensic Services, 
New York State Division of Criminal Justice Services; and the former Di- 
rector at the FBI Laboratory. 

Mr. Peter J. Neufeld is the Co-Founder and Co-Director of the Innocence Project. 

Dr. J.C. Upshaw Downs is the Coastal Regional Medical Examiner at the Georgia 
Bureau of Investigation. 

HI. Issues and Concerns 

Prompted by concerns over the reliability and variability of forensic evidence, the 
National Academy of Sciences Committee on Identifying the Needs of the Forensic 
Science Community recently completed a study on the status of the Nation’s crime 
labs. Strengthening Forensie Science in the United States: A Path Forward. The com- 
mittee found that many of the techniques and technologies used in forensic science 
lack rigorous scientific discipline. In addition, the committee reported a lack of 
standard accreditation processes for individual labs and the technicians who collect 
and process evidence. 

The committee recommended that a new agency, separate from the legal and law 
enforcement communities, be created to provide oversight to correct these inconsist- 
encies which impact the accuracy, reliability, and validity of forensic evidence. Many 
of the functions envisioned by the report committee for this new agency already are, 
or could be, performed at NIST. These activities include standards setting, the cre- 
ation of validated test methodologies, and the development of standard practices. In- 
deed, the report recommends this new agency specifically work with NIST in several 
areas. 

The report committee notes that on two fronts the forensic disciplines lack con- 
sistent science. The first concern is that different forensic disciplines vary in the de- 
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gree to which they are based on a well-tested, rigorous scientific methodology. For 
instance, whereas the methodology for fingerprint identification is scientifically 
proven, the analysis of other forensic evidence, like bite-mark comparisons, does not 
follow a prescribed and scientifically verified methodology. The second issue with 
consistency is the degree to which some disciplines rely on inexact interpretation to 
reach their findings and report their conclusions. This is evident in the practice of 
identifying partial or smudged fingerprints, when practitioners rely on judgment, in- 
stead of a reliable scientific methodology, which can introduce human error and 
bias. Furthermore, there is no consistent scale or nomenclature to report these types 
of findings. For example, the exact same finding could be reported as “a match” in 
one jurisdiction or “consistent with” in another jurisdiction. 

TV. Background 

DNA evidence has been widely used in the legal system for many years. DNA’s 
accepted use in this capacity stems from the fact that it has been rigorously shown 
to identify, with a high degree of certainty, a connection between evidence and an 
individual of interest. This certainty can be traced back to efforts of NIST on the 
development of both the test methodologies for DNA analysis and the standard ref- 
erence materials that can be used for laboratory as well as test certification. There 
are other common techniques used by forensic scientists such as fingerprint anal- 
ysis, ballistic tests, hair matching, pattern recognition, and paint matching that 
could benefit from a robust research and development program. Many of these tech- 
niques based on observation, experience, and reasoning lack validation on their ac- 
curacy and reliability. Because of these shortcomings, many of the forensic tests can 
have high error rates. To resolve these issues, additional research and experimental 
testing detailing the reliability of the methods is required. 

Lack of Federal Standards 

The forensic science community includes crime scene investigators. State and local 
crime laboratories, medical examiners, private forensic laboratories, and law en- 
forcement identification units. They may use registries of information, databases for 
matching, or reference materials for comparisons of evidence. The registries need a 
common interface to aid in training and accessibility for all users in the community. 
The databases need to be inter-operable to allow for communication between dif- 
ferent sources. In addition, reference materials must be standardized so that test 
equipment can all be calibrated to an accurate and reliable level. Currently there 
are no clear and consistent standards for the forensic community to apply the tools 
available to them; instead there are many different methodologies with no single 
certification method for practitioners. Without clear and measurable standards for 
all forensic science disciplines, not just DNA analysis, it is impossible to assess 
whether one organization is properly conducting analyses. In addition, it is difficult 
to ascertain the validity of a specific forensic science methodology. The report rec- 
ommends that standards need to be set for all facets of forensic science and a certifi- 
cation program needs to be developed for both the practitioners and laboratories. 
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Chair Wu. Good morning. The hearing will now come to order. 

I want to welcome everyone to this morning’s hearing. The spur 
for this hearing was the release of a recent National Academy of 
Sciences report, Strengthening Forensic Science in the United 
States: A Path Forward. This report makes a number of rec- 
ommendations on how to improve forensic science in the United 
States and many of the recommendations ask for research that 
supports forensic science and for standards and accreditation to en- 
sure the validity, accuracy and reliability of forensic science test- 
ing. 

The purpose of today’s hearing is to determine whether we can 
build on the resources and expertise at the National Institute of 
Standards and Technology (NIST) to implement some of the re- 
port’s recommendations. The report suggests creating an entirely 
new department to govern forensics issues and calls for this new 
agency to work with NIST. Given our current economic climate and 
other constraints, I would first like to explore how we can build 
upon and improve existing federal capabilities rather than trying 
to create a whole new governmental structure. We have all learned 
from the experience of creating the Department of Homeland Secu- 
rity that legislatively providing for a new agency is far easier and 
far different than from executing on the actual implementation of 
the new agency. 

I fully support the goal of the report to improve forensic science 
in the United States. The popular television show, “Crime Scene 
Investigation,” or CSI, has raised public awareness and expectation 
of the role of forensic science in helping us to solve crimes. How- 
ever, the show depicts the practice of forensics in a manner that 
is far different from the current state of technology or our method- 
ology. I hope that this hearing is a first step in bringing reality into 
better alignment with the high expectations created by our enter- 
tainment industry. 

We have an experienced and distinguished panel of witnesses 
today. I want to thank each of you for taking the time to appear 
before the Subcommittee and I look forward to hearing your views 
and advice on how to move forward from here. We all want to sup- 
port law enforcement and judicial process by providing the best fo- 
rensic science base available. 

Now I would like to recognize the Ranking Member of the Sub- 
committee, Representative Smith, for his opening statement. 

[The prepared statement of Chair Wu follows:] 

Prepared Statement of Chair David Wu 

Good morning. I want to welcome everyone to this morning’s hearing. The spur 
for this hearing was the release of a recent National Academy of Sciences report: 
“Strengthening Forensic Science in the United States: A Path Forward.” This report 
makes a number of recommendations on how to improve forensic science in the 
United States. Many of the recommendations ask for research that supports forensic 
science and for standards and accreditation to ensure the validity, accuracy, and re- 
liability of forensic science testing. 

The purpose of today’s hearing is to determine whether we can build on the re- 
sources and expertise at the National Institute of Standards and Technology to im- 
plement some of the report’s recommendations. The report suggests creating an en- 
tirely new department to govern forensics issues and calls for this new department 
to work with NIST. Given the current economic climate I would like to explore how 
we can build upon and improve existing federal capabilities rather than trying to 
create a whole new government structure. We have all learned from the creation 
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of the Department of Homeland Security that legislating a new agency is far easier 
than executing on the implementation of the new agency. 

I fully support the goal of the report to improve forensic science in the United 
States. The popular television show “Crime Scene Investigation,” better known as 
CSI, has raised public awareness and expectation of the role of forensic science in 
solving crimes; however, the show depicts the practice of forensics in a manner that 
is far different from the current state of technology. I hope this hearing is a first 
step in moving from entertainment to reality. 

We have an experienced and distinguished panel of witnesses today who all have 
important and busy jobs. I want to thank them for taking the time to appear before 
the Subcommittee today. I look forward to hearing their views and advice on how 
to move the process forward. We all want to support our law enforcement and judi- 
cial processes by providing them with the best forensic science base possible. 

Mr. Smith. Mr. Chair, thank you for holding this hearing today 
on the very important issue of forensic science. Many, if not most, 
of the issues we undertake in this subcommittee have direct impli- 
cations well beyond our scientific and technological enterprise. Fo- 
rensic science is no different but it is certainly of particular unique 
importance in that it is a key factor in the fundamental functioning 
of our justice system. This importance has only increased in recent 
years through the advancement of new technologies that have en- 
abled forensics to contribute a growing amount of information to 
law enforcement investigations as well as courtroom proceedings. 
These advances undoubtedly improved our ability to not only iden- 
tify and convict the guilty but also, very importantly, exclude the 
innocent. However, as the National Academy of Sciences’ [NAS] re- 
port on strengthening forensic science demonstrates, continued im- 
provement is necessary to maximize the quality of and our cor- 
responding confidence in forensic evidence that is used in the court- 
room. The NAS report’s core finding, that many forensic disciplines 
are in need of more rigorous scientific review to validate their accu- 
racy and reliability, is very serious and requires the full and imme- 
diate attention of Confess, the justice system and certainly the fo- 
rensic science community. 

But it is important to remember the absence of rigorous scientific 
underpinning in many forensic disciplines does not mean these 
methods are inaccurate or unreliable. Accordingly, I think it is im- 
portant to recognize the enormous value forensic evidence provides 
to the justice system, even in the absence of full scientific valida- 
tion, and accordingly exercise caution to ensure we are not overly 
dismissive of forensic evidence. 

The immediate focus of this hearing today, however, is to review 
the scientific and technical recommendations of the NAS report and 
discuss how they can best be addressed, particularly through the 
National Institute of Standards and Technology, which has the pro- 
grams and expertise to be a key driver of improvements in forensic 
science. 

I thank the witnesses for being here today, and I look forward 
to a productive discussion. 

[The prepared statement of Mr. Smith follows:] 

Prepared Statement of Representative Adrian Smith 

Mr. Chairman, thank you for holding this hearing today on the very important 
issue of forensic science. Many if not most of the issues we undertake in this sub- 
committee have direct implications well beyond our scientific and technological en- 
terprise. Forensic science is no different, but it is of particularly unique importance 
in that it is a key factor in the fundamental functioning of our justice system. 
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This importance has only increased in recent years through the advancement of 
new technologies that have enabled forensics to contribute a growing amount of in- 
formation to law enforcement investigations as well as courtroom proceedings. These 
advances have undoubtedly improved our ability to not only identify and convict the 
guilty, but also exclude the innocent. 

However, as the National Academy of Sciences report on strengthening forensic 
science demonstrates, continued improvement is necessary to maximize the quality 
of — and our corresponding confidence in — forensic evidence that is used the court- 
room. 

The NAS report’s core finding — that many forensic disciplines are in need of more 
rigorous scientific review to validate their accuracy and reliability — is very serious, 
and requires the full and immediate attention of Congress, the justice system, and 
the forensic science community. 

But it is important to remember the absence of rigorous scientific underpinning 
in many forensic disciplines does not mean these methods are inaccurate or unreli- 
able; it simply means they are in need of evaluation. Accordingly, I think it is im- 
portant to recognize the enormous value forensic evidence provides to the justice 
system even in the absence of full scientific validation, and accordingly exercise cau- 
tion to ensure we are not overly dismissive of forensic evidence. 

The immediate focus of this hearing today, however, is to review the scientific and 
technical recommendations of the NAS report and discuss how they can best be ad- 
dressed, particularly through the National Institute of Standards and Technology, 
which has the programs and expertise to be a key driver of improvements in foren- 
sic science. 

I thank the witnesses for being here, and I look forward to a productive discus- 
sion. 

Mr. Smith. One final item, Mr. Chair. I do have a letter from the 
National District Attorneys’ Association, and with unanimous con- 
sent I ask that it be included in the record. [See Appendix 2: Addi- 
tional Material for the Record.^ 

Chair Wu. Without objection, so ordered. 

Mr. Smith. Thank you, Mr. Chair. 

Chair Wu. Thank you, Mr. Smith. 

If there are other Members who wish to submit additional open- 
ing statements, your statements will be included in the record at 
this point. 

[The prepared statement of Mr. Mitchell follows:] 

Prepared Statement of Representative Harry E. Mitchell 

Thank you, Mr. Chairman. 

Today we will discuss issues related to the accuracy, standards, reliability, and 
validity of forensic science and how the National Institutes of Standards and Tech- 
nology can play a role in developing standards and certified test methodologies re- 
lated to forensic science. 

According to Strengthening Forensie Seienee in the United States: A Path For- 
ward, a study conducted by the National Academy of Sciences Committee on Identi- 
fying the Needs of the Forensic Science Community, many of the techniques and 
technologies utilized in forensic science lack rigorous scientific discipline. 

Furthermore, this study also found that individual labs and the technicians who 
collect and process evidence do not utilize consistent and standard accreditation 
methods. 

I look forward to hearing more from our witnesses on how NIST can play a role 
in the standardization of forensic science methodology. 

I yield back. 

[The prepared statement of Mr. Broun follows:] 

Prepared Statement of Representative Paul C. Broun 

Good Morning. I’d like to thank Chairman Wu and Ranking Member Smith for 
hosting this important hearing. I’d also like to join them and the rest of my col- 
leagues in welcoming our esteemed guests. The National Academy of Sciences recent 
report: “Strengthening Forensic Science in the United States: A Path Forward,” set 
forth numerous ideas to improve the forensic sciences including upgrading our sys- 
tems and organizational structures, better training, widespread adoption of uniform 
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and enforceable best practices, and mandatory certification and accreditation pro- 
grams. These are all reasonable and necessary recommendations which would go a 
long way toward improving forensic science in the United States and I applaud the 
members of the National Academies for their diligence and hard work in assembling 
this report as we look to improve the reliability and accuracy of forensic testing. 

As a scientist, I value truth above all else. I believe a vital component of our judi- 
cial system should be to provide a means of forensic testing that is beyond reproach 
in its accuracy and is uniform in its application. It is of a vital national interest 
that our forensic science techniques and procedures be as close to perfect as pos- 
sible. It’s a shame that forensic evidence has been misinterpreted in that past and 
resulted in innocent people being jailed unjustly, or conversely in the guilty being 
set free. So I stress that it is absolutely vital that we continue to commit resources 
towards furthering forensics with specific goals of one day reaching 100 percent ac- 
curacy and of broadening the applications for its use. 

However, I must join with the Chairman in my skepticism of creating an entirely 
new department to oversee this venture. Not only is it rarely ever a good idea for 
the Federal Government to create a new bureaucracy, as the Chairman has already 
stated, but in my view it is unconstitutional to do so, as nowhere in the documents 
our Founding Fathers penned do they afford Congress that power. Instead, I believe 
that we should look to individual states to set uniform standards for use within 
their borders, or expanding the resources available to NIST and authorizing them 
to formulate and set new standards and to test current and potential forensic 
science techniques which may be even more beneficial to the pursuit of truth into 
the future. Any move to federalize forensic science is a move to stifle scientific free- 
dom and in its place adopt more government control. 

I look forward to hearing testimony from these many fine scientists who have gra- 
ciously come before us today and I hope they can help us move towards our mutual 
goal of strengthening forensic science and its applications in our criminal justice 
system. 

Thank you again for allowing me the time to speak today Mr. Chairman. 

Chair Wu. It is my pleasure to introduce our panel of witnesses. 
Mr. Pete Marone is the Director of Technical Services at the Vir- 
ginia Department of Forensic Science. Ms. Carol Henderson is the 
Director of the National Clearinghouse for Science, Technology and 
the Law. She is also a Professor of Law at Stetson University Col- 
lege of Law and the Past President of the American Academy of Fo- 
rensic Sciences. Mr. John Hicks is the retired Director of the Office 
of Forensic Services at the New York State Division of Criminal 
Justice Services and the former Director of the FBI Laboratory. Dr. 
Jamie Downs is the Coastal Regional Medical Examiner at the 
Georgia Bureau of Investigation. And our final witness is Mr. Peter 
Neufeld, who is the Co-Founder and Co-Director of the Innocence 
Project. 

Mr. Marone, if you would like to proceed, you will each have five 
minutes for your spoken testimony and your written testimony will 
be included in the record. When you complete your testimony — all 
of you complete your testimony — we will begin with questions and 
each Member will have five minutes to question the panel. Mr. 
Marone, please proceed. 

STATEMENT OF MR. PETER M. MARONE, DIRECTOR, VIRGINIA 
DEPARTMENT OF FORENSIC SCIENCE 

Mr. Marone. Thank you, Mr. Chair, Ranking Member Smith. It 
is certainly a pleasure, and I appreciate the opportunity to speak 
to this committee. My name is Peter Marone and I have gotten a 
promotion since then. I am Director of the Commonwealth of Vir- 
ginia’s Department of Forensic Science now and was a member of 
the committee identifying the needs of the forensic science commu- 
nity. Of course, this was a study that NIJ [National Institute of 
Justice] funded at the request of the Senate Appropriations Com- 
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mittee but it was really requested quite heavily by the forensic 
science community to make it happen. 

In the testimony today, what I would like to do is shorten and 
simplify all the recommendations of the committee and specify or 
spend the time on four particular issues and the full potential of 
the program, broken into scientific and technical challenges that 
must be met in order for forensic science enterprise to reach its full 
potential. I would like to break it into four categories, the first 
being funding, resources, if you will, research, standardization, and 
education. 

The first element really is probably one of the most important, 
and it was not specifically addressed as a recommendation by the 
committee, and that is the resource issue. Although we didn’t ad- 
dress it as a particular criteria, it was very, very understood by the 
committee that for the State and local laboratories there was a lack 
of resources, whether it be money, staffing, training or equipment 
necessary to promote and maintain strong forensic science systems. 
As you are acutely aware right now, states are now in a fiscal cri- 
sis. I would submit that laboratories and medical examiners’ offices 
have been in a fiscal crisis for a number of years. This is nothing 
new for us. Further, the funding from the Federal Government has 
really been focused overwhelmingly to one discipline, and that is 
DNA. What I would like to say as an individual is, make it very 
clear that we are asking for funding for the full breadth of the fo- 
rensic science disciplines but not to the exclusion of DNA. In other 
words, we are saying very clearly, don’t take the DNA money and 
give it to everybody else, keep all the disciplines funded and sup- 
ported. I want to make that very, very clear because in a lot of 
issues that is a misunderstanding. 

Under the category of research, the committee determined that 
the forensic science disciplines need further research to provide the 
proper underlying validation for some of the methods in use and 
to provide the basis for more precise statements about their reli- 
ability and precision. The report clearly states that there is a value 
in many of the disciplines addressed that the forensic science com- 
munity itself has been stating for more than a decade. In order to 
accomplish this we need more funding for research and a stronger, 
broader research base. Disciplines based on biological or chemical 
analysis such as toxicology, drug analysis, some trace-evidence dis- 
ciplines such as explosives, fire debris, paint and fiber analysis are 
all well validated and shouldn’t be in the same category as the ex- 
perience-based disciplines such as fingerprints, firearms and tool 
marks and other pattern recognition types of analysis. We need 
studies, for instance, that look on a large population of fingerprints 
and tool marks just to qualify how many sources might share simi- 
lar features. Similarly, we need more research on the issues of con- 
text effect and examiner bias. 

In standardization, for example, one of the issues was that lab- 
oratories need to be mandatorily accredited. During our reviews, 
we found that there are approximately 400 laboratories — publicly 
funded laboratories in the United States, but 320 of them are al- 
ready accredited so it is not like the laboratories aren’t espousing 
this idea, and the same thing for the not-mandatory certification. 
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There are a significant number of individuals who are voluntarily 
being certified. 

The primary conclusion was that the forensic science enterprise 
doesn’t have a unified plan. It needs strong, fresh, national direc- 
tion. Strong leadership is needed to adopt and promote aggressive 
long-term agenda to strengthen forensic science. Our report strong- 
ly urges Congress to establish a new independent institute of foren- 
sic science to lead the research efforts, establish and enforce stand- 
ards for forensic science professionals, and oversee education. Now, 
I understand that NIST [National Institute of Standards and Tech- 
nology] serves that purpose to a certain extent and we all agree 
that NIST does serve a very important purpose. It does have exper- 
tise in standardization and experience in a number of those types 
of issues for establishing coherent laboratory practices and report- 
ing professionalism, codes of ethics and so forth. What NIST 
doesn’t have is all the package, and as the committee reviewed all 
the existing entities, nobody has the global experience necessary to 
complete the package, to give all the planning. There are bits and 
pieces in every one of them, nobody has that, and the key is that 
whatever entity this is has to be something that is new in the 
sense that the fear is if you put it in an existing entity or under 
an existing agency, they will tend to create the new entity in their 
own image and likeness, if you will. In other words, they will con- 
tinue doing things the way they do, and what we really need is 
fresh thinking, new thoughts, new issues to be addressed. 

I will finish up quite quickly here now. Mr. Chair and Members 
of the Committee, I would like to thank you for the opportunity to 
come here today. I would like to conclude by quoting a part of our 
study which I believe is one of the most important statements and 
findings we had. “Numerous professionals in the forensic science 
community and the medical examiner system worked for years to 
achieve excellence in their fields, aiming to follow high ethical 
norms, develop sound professional standards, ensure accurate re- 
sults in their practices and improve the processes by which accu- 
racy is determined. Although the work of these dedicated profes- 
sionals has resulted in significant progress in the forensic science 
disciplines in recent decades, major challenges still face the foren- 
sic science community.” 

I thank you for your time. I will be pleased to answer any ques- 
tions you have. 

[The prepared statement of Mr. Marone follows:] 

Prepared Statement of Peter M. Marone 

Good morning, Mr. Chairman and Members of the Committee. My name is Pete 
Marone. I am Director of the Commonwealth of Virginia’s Department of Forensic 
Sciences and a member of the Committee on Identifying the Needs of the Forensic 
Science Community of the National Research Council. The Research Council is the 
operating arm of the National Academy of Sciences, National Academy of Engineer- 
ing, and the Institute of Medicine of the National Academies, chartered by Congress 
in 1863 to advise the government on matters of science and technology. Our study 
was sponsored by the National Institute of Justice at the request of the Senate Ap- 
propriations Committee. 

This study, as you know, was requested by Congress at the urging of the Crime 
Lab Community itself. The charge was (1) assess the present and future resource 
needs of the forensic science community, to include State and local crime labs, med- 
ical examiners, and coroners; (2) make recommendations for meiximizing the use of 
forensic technologies and techniques to solve crimes, investigate deaths, and protect 
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the public; (3) identify potential scientific advances that may assist law enforcement 
in using forensic technologies and techniques to protect the public; (4) make rec- 
ommendations for programs that will increase the number of qualified forensic sci- 
entists and medical examiners available to work in public crime laboratories; (5) dis- 
seminate best practices and guidelines concerning the collection and analysis of fo- 
rensic evidence to help ensure quality and consistency in the use of forensic tech- 
nologies and techniques to solve crimes, investigate deaths, and protect the public; 

(6) examine the role of the forensic community in the homeland security mission; 

(7) [examine the] inter-operability of Automated Fingerprint Information Systems; 
and (8) examine additional issues pertaining to forensic science as determined by 
the Committee. The reason the community asked for this study was due to the fact 
that the focus of the Federal Government has been on the single discipline of DNA. 
The community, including myself, knew that the other disciplines and the state of 
our system needed to have further resources and assistance from the Federal Gov- 
ernment. In my testimony today I will simplify, due to time, our report — Strength- 
ening Forensic Science in the United States: A Path Forward — into the scientific and 
technical challenges that must be met in order for the forensic science enterprise 
in the United States to operate to its full potential. Specifically, I will discuss them 
in four classes of resources, research, standardization, and education, as these are 
the primary challenges at this time. The report found that some of this work has 
already been begun by forensic scientists, but that additional effort and coordination 
are needed to carry it through. 

The first element of the charge, while not specifically addressed in the form of 
a recommendation, led to a clear committee understanding that in general, “for the 
State and local laboratories there has been a lack of resources (money, staff, train- 
ing, and equipment) necessary to promote and maintain strong forensic science lab- 
oratory systems.” As I know you are acutely aware, the states are in a fiscal crisis. 
As a State Crime Lab Director I know that this has in fact been the situation for 
some time. As such, the State and local Crime Labs and the Medical Examiner com- 
munity have not been receiving the funds they need, but the case load has been in- 
creasing exponentially. Further, the funding from the Federal Government has been 
focused overwhelmingly on the discipline of DNA, which is not our largest caseload. 
The Congress has consistently put some funding in for the other disciplines but it 
falls far short of what is necessary. I want to make it clear, Mr. Chairman, that 
this is at the root of maiw of our issues and, speaking as an individual, I am asking 
Congress to please put funding in at an adequate level for all of forensic science, 
not just a single discipline. 

Under the category of research, the committee determined that some of the foren- 
sic science disciplines need further research to provide what the scientific commu- 
nity commonly uses as the proper underlying validation for some of the methods in 
common use and to provide the basis for more precise statements about their reli- 
ability and precision. Because a method has not been sufficiently validated does not 
make it invalid. In order to accomplish this, we need more funding for research and 
a stronger, broader research base. The disciplines based on biological or chemical 
analysis, such as toxicology, drug analysis, and some trace evidence sub-disciplines 
such as explosives, fire debris, polymers to include paint and fiber analysis, are gen- 
erally well validated and should not be included in the same category as the more 
experience-based disciplines, such as fingerprints, firearms and toolmarks, and 
other pattern-recognition types of analysis. There are variations within this latter 
group; for example, there is more available research and protocols for fingerprint 
analysis than for bite marks. We need studies, for instance, that look at large popu- 
lations of fingerprints and toolmarks so as to quantify how many sources might 
share similar features. In addition to investigating the limits of the techniques 
themselves, research is also needed on the effects of context and examiner bias. 

In the realm of standardization and education our report raised concerns about 
the lack of mandatory requirements for professional certification and for laboratory 
accreditation and the variability in the way forensic science results are reported in 
courts. I think it is critical to first understand that most in the forensic science com- 
munity have already begun to move in the direction of accreditation; in fact the re- 
cently published Census of Publicly Funded Crime Laboratories, 2005 stated that by 
2005, 82 percent of the public laboratories were accredited. That number is even 
higher today. But more can be done. Our report calls for certification that is based 
on written examinations, supervised practice, proficiency testing, and adherence to 
a code of professional practice. The report explicitly calls for the National Institute 
of Standards and Technology, NIST, in collaboration with the proposed National In- 
stitute of Forensic Science [NIFS] to be involved in setting standards for certifi- 
cation and accreditation and in developing protocols and best practices for forensic 
analysis, using existing programs as a basis. Assisting laboratories which have not 
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yet been accredited is a lengthy process. Each policy and method must be reviewed 
to determine if it is in compliance and, if not, what must be done to bring it into 
compliance. This process can take a few years. That is not to say that the work done 
by the laboratory is suspect during the process, but that the standards and criteria 
are quite specific. 

Our report’s primary conclusion is that the forensic science enterprise does not 
have a unified plan and needs strong, fresh national direction. Strong leadership is 
needed to adopt and promote an aggressive, long-term agenda to strengthen forensic 
science. Our report strongly urges Congress to establish a new, independent Na- 
tional Institute of Forensic Science to lead research efforts, establish and enforce 
standards for forensic science professionals and laboratories, and oversee education 
standards. Our committee carefully considered whether such a governing body could 
be established within an existing agency, and determined that it could not. While 
we recognize the difficulty with this task, we believe that the root of the struggles 
this community has is the lack of federal support and guidance. 

However, while we were impressed with the technical ahilities of three NIST 
staffers who briefed our committee, and in fact had a NIST scientist as a member 
of our committee, we concluded that NIST does not have expertise in enough of the 
essential areas to play the governance role that forensic science needs. First, while 
NIST has a strong reputation in some aspects of forensic science, it would not be 
seen by that community as a natural leader. In large part that is because the con- 
text in which forensic science operates is unique. For example, forensic science must 
make the most of whatever evidence has been collected, a situation that is not al- 
ways amenable to prescriptive standards. And the recommended new federal entity 
must be sensitive to the interplay between forensic sciences and the criminal justice 
system, which is unfamiliar territory for NIST. Our report calls on the new entity 
to lead an effort to remove public forensic laboratories from the administrative con- 
trol of law enforcement agencies or prosecutors’ offices or be autonomous within 
such agencies. That is likely to be a difficult task, one that requires knowledge of 
relationships among those operations and between federal. State, and local jurisdic- 
tions. It is a challenge to which NIST is not well suited. 

As I already indicated, a key recommendation of our report is to build up the re- 
search base and educational infrastructure that will enable forensic science to move 
forward. NIST does not have much experience in establishing and running an extra- 
mural research program, and its ability to stimulate new academic forensic pro- 
grams and strengthen existing ones is untested. Another key requirement is to 
strengthen the practices of forensic science. While NIST has great expertise in es- 
tablishing laboratory standards, it has not previously taken on a task similar to 
what is required for forensic science: establishing a coherent set of standards for 
laboratory practice, reporting, and professionalism (including codes of ethics), along 
with standards and practices for laboratory accreditation and professional certifi- 
cation and incentives for their widespread adoption. 

NIST does not have expertise in, and influence over, the medicolegal death inves- 
tigation system, nor expertise in the issues that need to be addressed to strengthen 
that system, a critical recommendation in our report. 

However, the strongest reason for establishing a new independent entity is that 
it could then be established according to the vision laid out in our report. If a new 
institute is established as an arm of some existing entity, that entity will tend to 
design it according to its own existing knowledge and experience, with whatever bu- 
reaucracy or biases that entails. As an example of this very issue, a draft copy of 
a white paper from NIST, provided to me by the staff of this committee regarding 
the establishment of a National Institute of Forensic Science within NIST, lists a 
number of actions it proposes to answer the recommendations of the NAS report. 
However, what was not addressed at all in that proposal was how the existing ac- 
creditation programs (both for laboratories and forensic science undergraduate and 
graduate education programs), programs for certification of individuals, and the 
technical protocols (although not mandatory) that are already in place through the 
various scientific working groups (SWGs) and in use by many laboratories, would 
serve as a basis for and be incorporated into the plan. There also was no indication 
as to how laboratories would be supported in their efforts to meet these standards. 

Mr. Chairman and Members of the Committee, I thank you for the opportunity 
to come before you today. I’d like to conclude by quoting a part of our study which 
I believe is one of the most important statements and findings we had: 

“Numerous professionals in the forensic science community and the medical ex- 
aminer system have worked for years to achieve excellence in their fields, aim- 
ing to follow high ethical norms, develop sound professional standards, ensure 
accurate results in their practices, and improve the processes by which accuracy 
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is determined. Although the work of these dedicated professionals has resulted 
in significant progress in the forensic science disciplines in recent decades, 
major challenges still face the forensic science community.” 

Again, thank you for your attention, and I will he pleased to answer questions. 
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Biography for Peter M. Marone 


B.S. Chemistry, University of Pittsburgh, 1970 
M.S. Chemistry, University of Pittsburgh, 1971 

Pete Marone began his forensic career at the Allegheny County Crime Laboratory 
in 1971 and remained in Pittsburgh until 1978 when he accepted a position with 
the Virginia Bureau of Forensic Science. In 1998 he became the Central Laboratory 
Director with the Division. On February 1, 2007 he was appointed Director of the 
Virginia Department of Forensic Science. He is a member of the American Society 
of Crime Laboratory Directors (ASCLD), American Academy of Forensic Sciences, 
Mid-Atlantic Association of Forensic Scientists, Forensic Science Society, and the 
International Association for Chemical Testing. He has served on the ASCLD DNA 
Credential Review Committee and as the chair of the undergraduate curriculum 
committee of the Technical Working Group for Forensic Science Training and Edu- 
cation (TWGED), is a past Chair of ASCLD-LAB (Laboratory Accreditation Board). 
He is a member of the Forensic Education Program Accreditation Commission 
(FEPAC) for the American Academy of Forensic Sciences, and served on the Na- 
tional Academy of Sciences Committee on Identifying the Needs of the Forensic 
Science Community. He is currently Chair of the Consortium of Forensic Science Or- 
ganizations (CFSO). 

Chair Wu. Thank you, Mr. Marone. 

Ms. Henderson, please proceed. 

STATEMENT OF MS. CAROL E. HENDERSON, DIRECTOR, NA- 
TIONAL CLEARINGHOUSE FOR SCIENCE, TECHNOLOGY AND 

THE LAW; PROFESSOR OF LAW, STETSON UNIVERSITY COL- 
LEGE OF LAW; PAST PRESIDENT, THE AMERICAN ACADEMY 

OF FORENSIC SCIENCES 

Ms. Henderson. Thank you, Mr. Chair and Members of the Sub- 
committee. I was already introduced but I wanted to mention that 
as the Director of the National Clearinghouse for Science, Tech- 
nology and the Law, we have created the only searchable database 
in the world of Raw science and technology information. As you 
mentioned, I am also a Professor of Law and the immediate Past 
President of the American Academy of Forensic Sciences, and in 
fact, two of the officers of the Academy are here in the audience 
today. 

I was an Assistant United States Attorney with extensive experi- 
ence; I was also a founder of the Florida Innocence Project; and I 
have more than 20 years of involvement in teaching and scholarly 
writing on the interface of science and law. I am well aware of the 



15 


importance of forensic science to the justice system and the nexus 
between science and law is critical to forensic science. We therefore 
have to recognize that the forensic overhaul which has been desired 
by the NAS [National Academy of Sciences] committee with exten- 
sive work, and I did go to four of the five hearings that they had, 
requires a collaboration of all the stakeholders: attorneys and 
judges, crime laboratory and technical personnel and the civil ex- 
pert witnesses as well. 

I believe we have really been presented with an opportunity to 
make forensic science serve justice even more reliably and effec- 
tively. This is the time to build better forensic science, but we must 
be realistic in regard to the urgency of acting now and not permit- 
ting defects identified in the report to go unaddressed, yet we have 
to make the best use of available resources and go forward in a 
measured and considered manner that creates sound and lasting 
systems. I am therefore recommending a three-step approach. 

One is immediate action using existing federal resources to ad- 
dress scientific standards. Two, we need interim action which will 
evaluate strategic policy decisions and strategies and explore inno- 
vative solutions. Vision is needed. And then a long-term goal of cre- 
ating a National Institute of Forensic Sciences [NIFS] as envi- 
sioned by the [NAS] committee. 

The urgent action, which I am going to go to first, is making the 
best use of our existing resources. Many of the issues that were 
identified in the report concern scientific foundation of disciplines 
and subdisciplines in forensic science. The concerns range from, 
and I quote, “Are these techniques fundamentally unsound” to, 
while there is a body of evidence that the techniques are of value, 
there is a lack of validation to the degree that has been established 
in the introduction of DNA testing. There is an existing federal 
agency well suited to the task, namely the National Institute of 
Standards and Technology [NIST]. This is where we can begin. 
NIST has a national role in promoting scientific standards and has 
made significant contributions to the core science in several areas 
of forensic science, although not in all areas of forensic science. 

Now I would like to move on to the interim action. We need to 
implement a program to address policy issues and focus on innova- 
tive processes and these include, and I have to echo Pete, we need 
research, much more of it. We need education, and it is not just for 
the people who are in the crime laboratories, but for lawyers and 
judges. We need, of course, to continue accreditation and 
credentialing. We cannot be bridged with a Band-Aid, and I 
brought crime scene Band-Aids to show you all. You can have one 
later. All right. But, it is true a Band-Aid is not going to solve this 
problem, but a bridge will, and I think that is one thing that we 
have to look at. So these interim issues must be addressed, and in 
fact, notably, I have to tell you, there are very few papers regard- 
ing forensic science policy out there, and that is something else 
that needs to be addressed as well. There is no established forensic 
equivalent to think tanks like the Aspen Institute, and my objec- 
tive in discussing these interim objectives with you is to emphasize 
how important they are and the need for carefully thought out pol- 
icy and strategic planning. 
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The long-term action is to create a NIFS, and I am very familiar 
with NIFS in Australia. It took them 20 years to get off the ground. 
And I talked to Alistair Ross, who is now the interim director, who 
was the original director there, and I talked to him last night. 
Many of the recommendations say this is great to have an over- 
sight and coordinating body, but you really have to be practical, 
and I have to say, that is one thing: I am practical. This committee 
knows all too well the lengthy, you know, consultative processes 
that will have to be undertaken if the government chooses to pur- 
sue creating a NIFS in the United States. The process will not be 
instant and will, as with the interim issues discussed above, benefit 
from careful analysis of policy, strategic planning and implementa- 
tion factors. 

All right. So now I would like to talk about the overhaul, which 
is what was recommended in the NAS report, and these are more 
general considerations based on my personal experience both as a 
law professor, a federal prosecutor and the Past President of the 
American Academy of Forensic Sciences [AAFC], although as I 
mentioned, I am not here as a spokesperson for the Academy, only 
the president or the president-elect can speak. The lack of aca- 
demic freedom in research and development results in a stifling of 
forensic science. As long as the overwhelming body of forensic 
science does not challenge itself or respond to the voices of all its 
stakeholders, especially the legal community which is a primary 
stakeholder, we won’t move forward. I do have great hope, though, 
for forensic science. In fact, my theme while I was the President 
[of AAFS] was. Forensic Science: Envisioning and Creating the Fu- 
ture. AAFS, I have to tell you, has recognized education, 
credentialing accreditation, and we actually raised more than 
$300,000 last year for forensic science research because I knew, 
and I think all of us knew, it was a priority. And we have really 
welcomed the NAS report, and under President Tom Bohan, who 
is in the audience here, we will continue to champion changes to 
the forensic landscape. 

So how do we make significant changes? We can draw an anal- 
ogy with the race to the Moon. The Space Age had catastrophes 
just like forensic science, but its successes came because there was 
a stretching, but achievable goal and scientists and engineers at 
NASA could apply themselves to delivering successful outcomes. 
Give forensic science the same target and we will see even more 
progress than has been achieved so far. Challenging the status quo 
is as important as a unified commitment to a clear set of objectives 
and a strategic plan. We must identify innovative approaches. It is 
very key to be strategic. Innovation is a cultural issue as much as 
one of the infrastructure and a case can be illustrated by compari- 
son to the medical model of education and research. Medical 
schools in top-tier universities act as centers of excellence and a 
second opinion is allowed, in fact expected. By contract, forensic 
science sometimes responds defensively to criticism and regards re- 
quests for a second opinion as a slight and not as a tool to encour- 
age interaction with stakeholders. I have to say. Representative 
Gordon, the Chair of the House Committee on Science and Tech- 
nology, has reminded us that scientific progress occurs when we 
foster the open exchange of ideas and information. That is excellent 
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advice and could form the basis of a goal of collaboration between 
all our stakeholders, and President Obama has also pledged to 
place science at the top of the national agenda commitment, and 
that is something we in forensic science embrace. 

I would like to thank the Committee for the opportunity to ad- 
dress you and your serious consideration of the report. 

[The prepared statement of Ms. Henderson follows:] 

Prepared Statement of Carol E. Henderson 


Mr. Chairman and Members of the Subcommittee: 

My name is Carol Henderson. I am the Director of the National Clearinghouse 
for Science Technology and the Law (NCSTL), which is a program of the National 
Institute of Justice. Through my leadership of NCSTL, I have been responsible for 
creating the only searchable database on science, technology and law information 
in the world. I am a Professor of Law at Stetson University College of Law, and 
the immediate Past President of the American Academy of Forensic Sciences. As an 
Assistant United States Attorney with extensive experience, a founder of the Florida 
Innocence Project, and more than twenty years of involvement in teaching and 
scholarly writing on the interface between science and law, I am well aware of the 
importance of forensic science to the justice system. The nexus between science and 
law is critical to forensic science. We therefore have to recognize that the “forensic 
overhaul” desired by the NAS Committee on Identifying the Needs of the Forensic 
Sciences Community requires the collaboration of all stakeholders: attorneys and 
judges, crime laboratory and technical personnel, and civil expert witnesses. 

We have been presented with an opportunity to make forensic science serve jus- 
tice even more reliably and effectively. This is the time to build better “forensic 
science.” However, we must be realistic in regard to the urgency of acting now and 
not permitting defects identified in the report to go unaddressed, yet make the best 
use of available resources and go forward in a measured and considered manner 
that creates sound and lasting systems. 

I am therefore recommending a three-step approach: 

• immediate action that uses existing federal resources to address scientific 
standards; 

• interim action to evaluate strategic policy directions and strategies and ex- 
plore innovative solutions; 

• a long-term goal of creating a National Institute of Forensic Sciences (NIFS) 
as envisioned by the NAS Committee on Identifying the Needs of the Forensic 
Sciences Community. 

Urgent Action: Making the best use of existing resources: 

Many of the issues identified in the report concern the scientific foundation of dis- 
ciplines and sub-disciplines in forensic science. The concerns range from “are these 
techniques fundamentally unsound” to “while there is a body of evidence that the 
techniques are of value, there is a lack of validation to the degree that has been 
established in the introduction of DNA testing.” 

There is an existing federal agency well-suited to the task, namely the National 
Institute of Standards and Technology (NIST). NIST has a national role in pro- 
moting scientific standards, and has made significant contributions to the core 
science in several areas of forensic science. Its successes include advancement of the 
fundamental science of forensic DNA testing, fundamental work on AFIS systems, 
and major contributions to firearms comparisons. These bring together areas defined 
at various points in the NAS report as being the new scientific gold standard of fo- 
rensic testing (DNA) and areas that are badly in need of fundamental research to 
provide a valid scientific basis to support decades of technical experience 
(fingerprinting and firearms/tool mark examination). NIST also has a well-deserved 
reputation for independence — a recurring concern of the NAS panel. 

Interim Action: Implement a program to address policy issues and focus on 
innovative processes: 

The corollary to the need for rapid action and using existing resources such as 
NIST to address scientific standards, is that the wider issues such as those of the 
independence of crime laboratories and encouraging education, research, accredita- 
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tion and credentialing, require very careful development and consideration. For ex- 
ample, more than 90 percent of the Nation’s crime laboratories are housed in law 
enforcement agencies. Any effort to change that will have major budgetary and oper- 
ational consequences. We need to be certain that such action is founded in fact and 
that the change will produce the benefits expected. The very fact that more than 
90 percent of the Nation’s crime laboratories are administered from within law en- 
forcement agencies means that sophisticated models and analysis will be needed to 
prove the case. 

Accreditation has already been addressed in the forensic community. There are 
established programs that provide accreditation to international standards and that 
have been accepted by the great majority of forensic science service laboratories, and 
indeed, as is recognized in the report, some states require their forensic science lab- 
oratories to be accredited. There are also existing certification programs in the fo- 
rensic community, but there are no mandatory requirements and the response of 
public and private laboratories has been sketchy. The courts also have a vital say, 
with their role as gatekeepers of admissibility. The whole question of federal. State 
and local recognition, creation and funding of registration bodies, and the definition 
of meaningful certification standards is another case where a considered policy re- 
view is required to prevent waste of resources and miss-steps in implementation. 

The report identified shortcomings in research, education, and standards of prac- 
tice in the Nation’s crime labs. In-depth research and analysis of options leading to 
strategic policy and implementation plans is needed. The infrastructure to address 
the absence of a national research agenda in forensic science does not exist; the gap 
between service standards and high quality and life-long education cannot be 
bridged with a band-aid; and realization of the committee’s recommendation to cre- 
ate a National Institute of Forensic Science (NIFS) as an independent oversight and 
coordinating body is a long-term issue. 

These interim issues must be addressed, notably papers regarding forensic science 
policy are marked by their absence. There is no established forensic equivalent to 
think tanks like the Aspen Institute, for example. My objective in discussing these 
interim objectives with you is to emphasize their importance and the need for care- 
fully thought-out policy and strategic planning. 

Long-term action: Create a National Institute of Forensic Science (NIFS): 

Many of the recommendations of the NAS Committee on Identifying the Needs 
of the Forensic Sciences Community center on NIFS as an oversight and coordi- 
nating body, and defer action to NIFS. However, it took more than 20 years from 
articulation of the concept before there was an operational NIFS in Australia. This 
committee knows only too well the lengthy consultative processes that will have to 
be undertaken if the Government chooses to pursue creating a NIFS in the United 
States. The process will not be instant and will, as with the interim issues discussed 
above, benefit from careful analysis of strategic policy and implementation factors, 
leading to a policy and implementation plan. 

The focus of the make-over 

I would like to turn now to more general considerations based on my personal ex- 
perience as a law professor, federal prosecutor and Past President of the American 
Academy of Forensic Sciences (AAFS). There is a tendency for crime laboratory ad- 
ministration to be conservative, and its ability to foster communication, collabora- 
tion and innovation probably suffers — as alluded to in the report — from the absence 
of a meaningful university presence in forensic science. The lack of academic free- 
dom in research and development results in stifling of forensic science. As long as 
the overwhelming body of forensic science does not challenge itself or respond to the 
voices of all its stakeholders, especially the legal community which is its primary 
stakeholder, we will not move forward. 

I have great hope for the future of forensic science. In fact, my theme while I was 
President of the AAFS was “Forensic Science: Envisioning and Creating the Fu- 
ture.” AAFS has recognized the importance of education and credentialing by cre- 
ating a Forensic Science Programs Education Committee and the Eorensic Speciali- 
ties Accreditation Board to review the quality of forensic education programs and 
assess boards or organizations that certify individual forensic scientists or other spe- 
cialists. The Forensic Sciences Foundation during my presidency of AAFS raised 
more than $300,000 to support research. AAFS has welcomed the NAS report and 
under President Tom Bohan will continue to champion changes to the forensic land- 
scape. 

These initiatives are a start, but how can we make the significant changes that 
are needed? We can draw an analogy with the race to the Moon. The space age had 
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its catastrophes just like forensic science, but its successes came because there was 
a stretching but achievable goal and the scientists and engineers at NASA could 
apply themselves to delivering successful outcomes. Give forensic science the same 
target and we will see even more progress than has been achieved so far. Challenge 
to the status quo is as important as a unified commitment to a clear set of objectives 
and a strategic plan. 

Identifying innovative approaches is therefore a key strategic issue: forensic 
science will not be made better by providing increased funds to do more of the same 
things that have led it to where it is. “Innovation” is a cultural issue as much as 
one of infrastructure and the case can be illustrated by comparison to the medical 
model of education, research and service delivery. Medical schools in top tier univer- 
sities act as centers of excellence that truly advance medical science, including the 
critical role of transition from student to resident to faculty, with an on-going com- 
mitment to professional development and research. The “second opinion” is a nat- 
ural and accepted part of medical practice. Centers of excellence attract independent 
and critical minds, ever seeking to find new and better diagnostic and therapeutic 
tools. By contrast, forensic science sometimes responds defensively to criticisms and 
regards requests for a “second opinion” as a slight and not as a tool to encourage 
interaction with stakeholders. 

Rep. Bart Gordon, the Chairman of the House Committee on Science and Tech- 
nology, has reminded us that “Scientific progress occurs when we foster the open 
exchange of ideas and information.” That is excellent advice and could form the 
basis of a goal of “Collaboration between all stakeholders to build, by 2014, a solid 
foundation from which reliable scientific and technologic services can be provided 
to the whole of the justice system.” President Obama has pledged to place science 
at top of the national agenda, a commitment that we in forensic science embrace. 

Summary: 

In closing, I thank the Committee for the opportunity to address you and for your 
serious consideration of the report of the NAS Committee on Identifying the Needs 
of the Forensic Sciences Community. As we move forward we have to be conscious 
of the need for action, tempered by awareness of the current economic situation and 
by the importance of responding to the opportunity given to us by the NAS report 
in a way that will result in lasting and effective solutions. To that end, I have rec- 
ommended a three-stage approach: 

• Immediate action that uses existing federal resources to address scientific 
standards 

• Interim action to evaluate strategic policy directions and strategies, and ex- 
plore innovative solutions to areas such as education and research, and 

• Long-term action to create a National Institute of Forensic Science (NIFS). 

Biography for Carol E. Henderson 

• Professional affiliations: 

• Past President, American Academy of Forensic Sciences 

• Co-Chair Future of Evidence Committee, American Bar Association 
Science and Technology Law Section 

• Vice-Chair Scientific Evidence Committee, American Bar Association 
Science and Technology Law Section 

• Member, International Association of Chiefs of Police Forensic Com- 
mittee. 

• Founding director of the National Clearinghouse for Science, Technology and 
the Law (NCSTL). Professor Henderson planned and managed its develop- 
ment, which includes the only comprehensive, searchable database of science, 
technology and law in the world, (www.ncstl.org). NCSTL is the most effective 
source of information on science and the law, with hits from 128 countries. 
NCSTL also produces symposia, conducts community acceptance panels on 
topics such as less lethal technologies and produces bibliographies on science 
and technology issues. 

• Recognized as an international authority on science and law. Professor Hen- 
derson has presented more than 250 lectures and workshops to thousands of 
forensic scientists, attorneys, judges, law enforcement and military personnel 
worldwide on the topics of scientific evidence, courtroom testimony, and pro- 
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fessional responsibility. She has lectured in Argentina, Australia, Canada, 
Finland, Germany, Hong Kong, Italy, Japan, Scotland, Spain and Taiwan. 

• Professor Henderson has more than fifty publications on scientific evidence, 
law and ethics. She is an editor of the Encyclopedia of Forensic and Legal 
Medicine (2005), which received the Minty Prize from the British Medical As- 
sociation. Her latest book, the 5th edition of Scientific Evidence in Civil and 
Criminal Cases was published in 2008. She serves on the editorial boards of 
the Journal of Forensic Sciences, the Journal of Clinical Forensic Medicine, 
and the Forensic Science, Medicine and Pathology Journal. She also serves on 
numerous working groups for the National Institute of Justice. 

• Professor Henderson has appeared in both the popular and professional 
media, including National Public Radio, Fox National News, CBS “48 Hours,” 
The John Walsh Show, Montel, TruTV, Court TV, the American Bar Associa- 
tion Journal and Lawyers Weekly USA. 

• Professor Henderson received her J.D. degree from The National Law Center, 
George Washington University in 1980. Prior to receiving her J.D., she 
worked for the Federal Bureau of Prisons and the Department of Justice 
Criminal Division. She began her legal career as an Assistant United States 
Attorney in Washington, D.C. 

Chair Wu. Thank you, Ms. Henderson. 

Mr. Hicks, please proceed. 

STATEMENT OF MR. JOHN W. HICKS, DIRECTOR, OFFICE OF 

FORENSIC SERVICES, NEW YORK STATE DIVISION OF CRIMI- 
NAL JUSTICE SERVICES (RET.); FORMER DIRECTOR, FBI 

LABORATORY 

Mr. Hicks. Thank you, Mr. Chair and Members of the Sub- 
committee. Thank you for the opportunity to be here to provide my 
perspectives on this whole study today. 

As Mr. Marone did, I tried to group the 13 recommendations of 
the National Academy of Sciences’ study into four categories. My 
categories are very similar to his, the first category being methods 
development and standardization. I think this is probably the most 
critical area where the needs are severe right now. The other cat- 
egory, laboratory accreditation and quality assurance, the third cat- 
egory, research and training, and the fourth, resource require- 
ments, and those latter three categories Congress has already un- 
dertaken a number of initiatives that have helped the laboratories 
considerably under the DNA backlog programs and the Paul 
Coverdale Forensic Science Improvement Program. In my experi- 
ence working with New York State over the last eight years, we 
had 22 laboratories operating within that state, and I can tell you 
that each of these laboratories benefits substantially from that, and 
relies on those funds to continue to improve their programs and op- 
erations. They are critical programs and I would hope that they 
would be continued. 

Of course, the confidence in DNA technology was brought about 
in large part because the underlying developmental work that was 
done. We were fortunate at the time that work took place that it 
was a brand-new technology. It was quickly recognized, the signifi- 
cance and importance of the technology, for forensic science and so 
we had many agencies come together. The FBI, the National Insti- 
tute of Justice and NIST [National Institute of Standards and 
Technology], among those agencies working with commissions and 
others around the country spent an enormous number of hours try- 
ing to work and address the various implementation issues. It 
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wasn’t efficient but it did seem to get us to the right place in the 
end. 

Of course, the National Academy committee expressed concerns, 
as Mr. Marone pointed out, with a lot of pattern recognition types 
of things: firearms identification, fingerprint matching, and so 
forth. I think it is significant to note that NIST has played an im- 
portant role in those functions. They did a big study not only with 
respect to DNA technology, but did a huge study with respect to 
the Automated Fingerprint Identification System, which helped to 
identify the standards to help the system work more efficiently. 
And of course, that is a system relied upon every minute of every 
day by every police department in the country to carry out its 
work. They also performed a very helpful study with respect to a 
firearms database system to capture fired ammunition components 
and the image data from the markings on those bullets and data, 
and that has resulted in what is now called the NIBIN, National 
Integrated Ballistics Identification Network, and it is used widely 
by firearms examiners around the country. It is a good training 
tool to help begin to maybe generate leads in ongoing investiga- 
tions. So NIST has played an important role in those two. Of 
course, with respect to toxicology and chemistry and general ana- 
lytical services, NIST routinely provides standards that are used 
for traceability and quality control purposes when in those oper- 
ations. 

From my perspective, I think an expanded role for NIST rep- 
resents the most effective and efficient way to bring about needed 
improvements in the forensics community. It would bring focus and 
it would draw on their core competencies, which of course relate to 
standards development and validation of work. I suspect there is 
a lot of work out there that if brought together — existing work out 
there brought together and sort of examined closely under great 
scrutiny, some NIST studies put together to round out the avail- 
able data, I suspect that many of the troublesome questions that 
the Academy report found might be addressed fairly quickly 
through an organization like NIST. 

It would be helpful, of course, for NIST to — I think the DNA 
model, while not necessarily all that efficient, did draw on collabo- 
ration between federal agencies that have some competencies in 
this area and had connections with the community. I think it would 
be very important of course for NIST to expand its relationship 
with the forensic community. One of the things that has evolved 
over the last few years has been what are called scientific working 
groups. And these are typically experts in different disciplines 
brought together to share their concerns and questions and issues 
that come up and it has been a very productive way to help pro- 
mote standards. In fact, many of those groups have defined their 
own — started putting together information that helps define what 
the operating standards and procedures should be for their dis- 
ciplines. What would be helpful is to expose these data to some 
good, heavy, rigorous scientific scrutiny as well. 

So I think I will conclude with that. As I said, my perspective 
is that NIST provides an opportunity here to really help in the 
area which I think is the greatest need, and that is focusing on the 
standards development and the standardization aspects. 
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[The prepared statement of Mr. Hicks follows:] 

Prepared Statement of John W. Hicks 

Mr. Chairman and Members of the Subcommittee, thank you for the opportunity 
to appear before you today and to offer my perspective on the findings and rec- 
ommendations found in the recently released report of the National Academy of 
Sciences (NAS), Strengthening Forensic Science in the United States: A Path For- 
ward. The Academy was given a broad charge to assess the state of forensic prac- 
tices across the country and to make recommendations for improvement. In addition 
to traditional forensic laboratory services, the scope of its review included functions 
of medical examiners and coroners in determining cause and manner of death. 

The recommendations found in the NAS report fall into four broad categories: 

(1) methods development and standardization; (2) laboratory accreditation and 
quality assurance; (3) research and training; and (4) resource needs. As described 
briefly below, a number of congressional initiatives over the past few years have di- 
rected much needed attention to resource needs and to forensic laboratory quality 
improvement issues, including laboratory accreditation and staff training. It is rec- 
ommended that support for these initiatives be continued. It is clear, however, that 
additional steps are needed to address critical concerns related to methods develop- 
ment and validation, especially for forensic disciplines other than DNA analysis. 

With regard to the forensic use of DNA technology. Congress has authorized a se- 
ries of programs that provide resources needed to meet the unprecedented demand 
for testing services. These programs are administered by the National Institute of 
Justice and are intended to help eliminate testing backlogs and reduce case turn- 
around times, to provide defendants with access to post-conviction DNA testing, and 
to help assure that the technology is used effectively to identify missing persons. 

With regard to “non-DNA” forensic laboratory services and medical examiners, 
legislation was enacted in 2000 which created the Paul Coverdell Forensic Science 
Improvement Program which awards grants to states and units of local government 
to help improve the quality and timeliness of forensic science and medical examiner 
services. Among other things, the Coverdell program calls for laboratory accredita- 
tion by recognized accrediting bodies and provides for staffing and training needs. 
To assure transparency in laboratory operations, especially when problems may be 
indicated, Coverdell also requires that there be an independent entity with author- 
ity to investigate allegations of malfeasance or misconduct by laboratory personnel. 
While working in New York State, it has been my experience that these programs 
have been effective in bringing needed improvements to the 22 State and local fo- 
rensic laboratories across the State. It is strongly recommended that support for 
these programs be continued and expanded. 

In the Senate report that led to the NAS study, and in the NAS report itself, fo- 
rensic DNA technology was set apart from other forensic disciplines in terms of 
what is known of the robustness of the underlying research and the methods valida- 
tion work that was conducted to support its applications in the criminal justice sys- 
tem. The confidence in forensic DNA technology is the result of the considerable ef- 
forts of scores of scientists in the public and private sectors, working with academic 
researchers and forensic science practitioners, to assess, validate and optimize the 
various DNA testing methods in use today. A national Technical Working Group 
was formed at the outset to facilitate communication among forensic practitioners 
and help advance the technology in a coordinated way. The Technical Working 
Group on DNA Analysis Methods (TWGDAM) was specifically cited in the DNA 
Identification Act of 1994 which authorized CODIS, the national DNA Database. 
This effort was driven by Congressional leaders and agency administrators who rec- 
ognized the importance and potential of this emerging technology as an identifica- 
tion tool to solve crimes and assure justice in the courts. High level support and 
direction was essential to maintain a focus that would assure the standardized 
methods necessary for data compatibility to enable the mutual sharing of informa- 
tion. Key federal agencies that contributed to the development and validation of fo- 
rensic DNA technology include the Federal Bureau of Investigation (FBI), the Na- 
tional Institute of Justice (NIJ) and the National Institute of Standards and Tech- 
nology (NIST). 

The NAS Committee expressed concern over the apparent lack of systematic re- 
search to validate the basic premises and techniques for forensic disciplines that 
have been in practice since before the emergence of DNA technology. Disciplines 
which drew particular attention in their report are those that rely, in large part, 
on pattern recognition techniques such as those used in the examination of finger- 
prints; firearms and fired ammunition components; tool marks; and handwriting, 
among others. For these and other “non-DNA” forensic techniques that are widely 
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used today, it would be helpful to identify and gather existing empirical studies, to 
conduct other studies as deemed necessary to update or supplement these data, and 
to put the information in a form that is readily disseminated within the relevant 
forensic and scientific communities. Based on these studies, appropriate standards 
should be developed or updated to assure the use of uniform and scientifically vali- 
dated examination techniques by forensic practitioners. These appear to be areas of 
study for which the core competencies found in NIST are particularly well suited. 

while perhaps best known for its work in industry, NIST has been actively in- 
volved with elements in the forensic community over the past decade and has made 
important contributions working collaboratively with other federal agencies, indus- 
try and academia. For example, the agency undertook a number of inter-laboratory 
and other studies pertaining to individual markers used in DNA identification 
which have helped guide the successful development and forensic application of this 
revolutionary technology. The results of these efforts are in daily use in public and 
private forensic DNA laboratories and NIST scientists have presented their work in 
academic courses in order to prepare the next generation of forensic scientists. They 
have also provided in-service training sessions and in addition, seminars at profes- 
sional meetings across the country. 

NIST has also performed studies designed to validate and improve the perform- 
ance of large data systems used in criminal justice applications such as the Auto- 
mated Fingerprint Identification System (AFIS), a vital system in continuous use 
by law enforcement and other agencies to resolve personal identification issues, and 
the National Integrated Ballistics Identification Network (NIBIN) which correlates 
imaged data from bullets and cartridge casings recovered during the course of crimi- 
nal investigations. NIST provides standard reference materials for use by labora- 
tories in private industry as well as public laboratories (including forensic labora- 
tories). As new technologies continue to emerge with potential applications in foren- 
sic laboratories, NIST is uniquely positioned to facilitate communications between 
the forensic community and private industry to assure the timely and appropriate 
development and production of laboratory equipment, reagents and other supplies 
needed for implementing new techniques. 

An expanded role for NIST represents the most effective and efficient way to 
bring about needed improvements in the forensic science community and to assure 
appropriate focus in the development of new technology opportunities that emerge 
in the future. The activities described above, and others that can be cited by officials 
from NIST, clearly demonstrate the agency’s unique competencies which can be 
brought to bear more widely in the forensic community not only to validate current 
methods and practices, but also to define a structure which can guide a long-term 
process of continuous improvement. The DNA experience provides a useful model 
and a framework upon which to build. This framework includes working with other 
federal agencies such as the FBI and NIJ, and engaging established Scientific Work- 
ing Groups for specific forensic disciplines. If charged with this role by Congress, 
it would be expected that NIST would establish a coordinating body to provide over- 
sight and direction to the effort. This body might include officials from the criminal 
justice and crime laboratory communities, key professional associations, and estab- 
lished accrediting organizations such as the American Society of Crime Laboratory 
Directors — Laboratory Accreditation Board (ASCLD/LAB) and the American Board 
of Forensic Toxicology (ABFT). 

Biography for John W. Hicks 

From May 2000 to January 2008, Mr. Hicks was the Director of the Office of Fo- 
rensic Services, New York State (NYS) Division of Criminal Justice Services. Re- 
sponsibilities of the Office include oversight of the State DNA database and pro- 
viding staff support to the NYS Commission on Forensic Science. The Commission 
sets mandatory accreditation standards for 22 State and local forensic laboratories 
operating in New York (eight of which perform forensic DNA analysis) and monitors 
laboratory compliance. The Office of Forensic Services also facilitates specialized 
technical training for laboratory and law enforcement personnel, and participates in 
the administration of federal and State grants to the laboratories. 

Mr. Hicks was a Special Agent with the Federal Bureau of Investigation (FBI) 
from 1969 to 1994 and served for much of his career in various technical and admin- 
istrative positions in the Laboratory Division. He held the position of Assistant Di- 
rector in charge of the FBI Laboratory from 1989 to 1994. In 1994, Mr. Hicks be- 
came Deputy Director of the Alabama Department of Forensic Sciences and was 
charged, among other responsibilities, with establishing the DNA Databank pro- 
gram for the state. 
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Mr. Hicks has been actively involved in the development of national standards 
and supporting State and federal legislation for the use of DNA technology in crimi- 
nal justice applications. He was appointed by Governors Pataki and Spitzer to the 
NYS Commission on Forensic Science, is a member of the American Academy of Fo- 
rensic Sciences and the American Society of Crime Laboratory Directors. He is a 
former board member of the National DNA Advisory Board. Mr. Hicks holds a Bach- 
elor’s Degree in Chemistry from Arkansas State University and a Master’s Degree 
in Public Administration from the University of Southern California. He completed 
the Program for Senior Managers in Government at the John F. Kennedy School 
of Government, Harvard University, and the FBI Executive Development Institute. 

Chair Wu. Thank you very much, Mr. Hicks. 

Dr. Downs, please proceed. 

STATEMENT OF DR. JAMES C. UPSHAW DOWNS, FORENSIC PA- 
THOLOGIST/CONSULTANT, COASTAL REGIONAL MEDICAL 

EXAMINER, GEORGIA BUREAU OF INVESTIGATION 

Dr. Downs. Chair Wu, distinguished Committee Members, it is 
indeed an honor and a privilege to be before you today. I speak 
today as a GBI [Georgia Bureau of Investigation] employee, a 
board-certified forensic pathologist, and former Director of the Ala- 
bama Department of Forensic Sciences, where I saw firsthand a lab 
system go from square one to full accreditation while facing a 
crushing backlog. Most importantly, I speak as a son who lost a 
mother suddenly and had to wait for answers, and when those an- 
swers came it left many in my family with more questions than sol- 
ace. 

I think the take-home lesson from the NRC [National Research 
Council] report is nothing we didn’t already know. For years we 
had seen the initially maligned discipline of forensic DNA identi- 
fication benefit from a focused look at the potential and the short- 
comings of the science. Although some had been skeptical, espe- 
cially at first, the end result was wide acceptance of the reliability 
and the validity of DNA science. We within the rest of the forensic 
system eagerly sought an independent assessment of where we all 
stood. The NRC report is, as Paul Harvey would say, “the rest of 
the story”: overall, we are doing well but there is some room for 
improvement. 

Of the recommendations in the report, there is little but agree- 
ment on almost everything. Most involved in the process feel stand- 
ardization of reports and terminology, research into underlying 
principles and validity, addressing potential bias and error, estab- 
lishment of testable metrics, proficiency testing, accreditation, cer- 
tification, quality assurance, ethics, enhanced forensic education, 
and database inter-operability are all good things. The question 
today is how NIST might fit into the forensics picture. 

Certainly I don’t think anybody would doubt the technical merits 
of NIST and their track record of unparalleled success in regards 
to analytical laboratory standards. Their greatest strength lies in 
accuracy and precision — the metrics of testing. The NRC specifi- 
cally reaches out, as it should, to NIST to partner in relevant areas 
where such measurement and testing are key considerations. Thus, 
in areas like standardization, research, underlying principles, va- 
lidity, potential bias and error, et cetera, NIST can, and should, be 
involved. However, the day-to-day application of forensic testing 
means working with less-than-optimal and highly variable case- 
specific evidence and trying to obtain the best possible test results. 
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then reporting those findings to the appropriate entities. NIST is 
primarily a laboratory science body which does not fit well into the 
NRC call for significant research in the entirety of the forensics 
realm. The NIST excellence in laboratory standards and metrics 
does not translate well into the larger issues of accreditation and 
certification, practitioner professionalism, or administrative areas. 
Nor, quite honestly, is there likely to be buy-in from the forensic 
practitioners if they [NIST] did become more involved. We already 
have accreditation and certification. We have standard operating 
procedures in place. I don’t think we need to reinvent the wheel. 

Another concern that I have is, unfortunately, I think that NIST 
lacks an established history with regards to the complexities and 
intricacies of interactions of law enforcement, legal, and govern- 
mental entities so vital to the effectiveness of the forensic system 
as a whole. A related question would be: exactly under what 
branch of government is there a best fit for forensics? An important 
point here is while we may be scientists, those who use our reports 
are oftentimes not. They are judges, prosecutors, defense counsel, 
police, sheriffs, and civilians. They all share one key concern: they 
want an accurate, reliable answer and they want it quickly. These 
customers have different, sometimes not entirely interrelated 
needs. Does the investigative aspect of law enforcement needs or 
the adversarial tenor of the court determine how a case is to be 
analyzed? Unfortunately, questions are far easier than answers. 

The same NRC that conducted this report called for 
professionalization of forensics, specifically death investigation, be- 
fore, through the National Academies. The last time in 2003, but 
also a little further back — in 1928 and again in 1932. Perhaps it 
isn’t surprising to see that change is slow to come. After all, what 
is 80 years that we have been waiting compared to an office, spe- 
cifically the coroner, that dates to the 900s and was reformed in 
1194. Those who live in the past are destined to stay there. I think 
the NRC was wise in recognizing that none of their goals, however 
well intentioned, can come about overnight. There are serious chal- 
lenges, both jurisdictional and legal, to overcome. 

Independence is also an important consideration. Within my 
agency, we are operationally independent, as it should be, and as 
the text of the NRC report clearly defines. I have testified many 
times before from the stand that I am neither pro-prosecution nor 
pro-defense, I am pro-truth. I don’t have a dog in the fight. The ad- 
versaries in the courtroom are the attorneys. I am their guest. 

In closing, I think the path forward for all forensic scientists as 
outlined in the National Academy of Sciences’ report is best served 
by that old adage, “good enough seldom is.” The American people 
deserve better, and I think perhaps Sir William Gladstone best 
summed it up: “Show me the manner in which a nation cares for 
its dead and I will measure with mathematical exactness the ten- 
der mercies of its people, their respect for the laws of the land and 
their loyalty to high ideas.” 

Thank you, Mr. Chair and Committee Members. I would be 
happy to answer any questions. 

[The prepared statement of Dr. Downs follows:] 
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Prepared Statement of James C, Upshaw Downs 

Chairman Wu and distinguished Committee Members, it is indeed an honor and 
a privilege to appear before you today. As the lone Medical Examiner and death in- 
vestigation professional among the witnesses, I believe I offer a unique perspective 
on several of the issues raised in the National Research Council (NRC)’s report. I 
speak here today as a practitioner, a board-certified Forensic Pathologist, and a 
member of several professional organizations (including The National Association of 
Medical Examiners (NAME)i and The American Academy of Forensic Sciences 
(AAFS).^ I do not speak for these organizations but their views have certainly 
helped shape my opinions. I speak as someone who has seen the pinnacles of inves- 
tigative success the present system has to offer and one who has seen shameful mis- 
takes. Most importantly, I speak as a concerned citizen who genuinely desires the 
improvements the forensic sciences and all those who use those services deserve. I 
speak as a son who lost a mother suddenly and had to wait for answers — and when 
those answers came, it left many in my family with more questions than solace. For 
my father, he experienced the same fate a generation earlier when his mother had 
no examination conducted as a lay investigator deemed it “unnecessary.” 

I was asked to review the scientific and technical issues raised by the NRC Report 
on Forensic Sciences and how the National Institute of Standards and Technology 
might fit into that picture. I should like to address my remarks primarily to the 
discipline of Forensic Pathology and medicolegal death investigation (see rec- 
ommendation #11), which I see as a microcosm of the issues involving the forensic 
Sciences as a whole. I think that perhaps Sir William Gladstone best summed it 
up: “Show me the manner in which a nation cares for its dead and I will measure 
with mathematical exactness the tender mercies of its people, their respect for the 
laws of the land, and their loyalty to high ideals.” 

The focus of the entire “status of forensics” to me comes down to uniformity and 
best practices (see NRC recommendation #2). A different quality of death investiga- 
tion should not depend on where one has the misfortune of dying. Surviving family 
members and the courts should not be forced to wait because a motor vehicle crash 
victim didn’t quite make it over the State line to a better jurisdiction. In order to 
ensure that all forensic autopsies are created equal, NAME developed and imple- 
mented Forensic Autopsy Performance Standards in 2006.^ Experienced practi- 
tioners formulated guidelines that were carefully considered and adopted by the 
membership at large. The intent was to create a procedure whereby the technical 
aspects of the performance of the forensic autopsy were consistent from jurisdiction 
to jurisdiction in order to guarantee a quality product. Are there very real and very 
serious problems when best practices are not followed? One need only look at re- 
cenU’® events regarding autopsies by un-boarded, non-Forensic Pathologist exam- 
iners to see the consequences. Truly those who do not learn from the mistakes of 
the past are destined to repeat them. 

When Forensic Medicine is practiced as it should be — thoughtfully, completely, ac- 
curately, and impartially — everyone benefits. The scientific foundation of medicine 
is unquestioned. Medicine fought some battles similar to those pointed out in The 
NRC report at the same point in the last century with end result being a revolution 


^The National Association of Medical Examiners (NAME) is the national professional organi- 
zation of physician medical examiners, medical death investigators and death investigation sys- 
tem administrators who perform the official duties of the medicolegal investigation of deaths of 
public interest in the United States. NAME was founded in 1966 with the dual purposes of fos- 
tering the professional growth of physician death investigators and disseminating the profes- 
sional and technical information vital to the continuing improvement of the medical investiga- 
tion of violent, suspicious and unusual deaths. Growing from a small nucleus of concerned physi- 
cians, NAME has expanded its scope to include physician medical examiners and coroners, med- 
ical death investigators and medicolegal system administrators from throughout the United 
States and other countries. 

2 The American Academy of Forensic Sciences is a multi-disciplinary professional organization 
that provides leadership to advance science and its application to the legal system. The objec- 
tives of the Academy are to promote education, foster research, improve practice, and encourage 
collahoration in the forensic sciences. 

3 Forensic Autopsy Performance Standards, http:! I thetmme.org I in<lex.php?option= 
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'^CSI: Mississippi, A case study in expert testimony gone horribly wrong, http:! / 
www.reason.com / news / show ! 122458.html 

^Reason’s Reporting on Steven Hayne and Mississippi’s Criminal Forensics System, http:! I 
www.reason.com / news / show ! 131242.html 

®The Flexner Report and the Standardization of American Medical Education, http:! / 
jama.ama-assn.org / cgi / content j full / 291 11712139 
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in medical education and practice.®-^ The net result was enhanced confidence in how 
the science was applied. The other forensic disciplines are on a similar road to ours 
but at several different points on their journeys. I think that, in general, the sci- 
entific underpinnings are there but certainly the disciplines would benefit from a 
more formal structured review. Look at it this way, a race car driver can be incred- 
ibly proficient on the track. The net result of the NRC report is that the same racing 
champion now has to go back and get a driver’s license to document that they can 
in fact do what they already do so well. 

All the efforts to improve medicolegal death investigation are designed to enhance 
service delivery to those who rely on the results of the forensic autopsy. In addition 
to the obvious impact Forensic Pathology has on the justice system, Medical Exam- 
iners have important and sometimes under-recognized duties in public health, med- 
ical research, and homeland security/mass disaster preparedness. Recognition of po- 
tentially infectious diseases from the performance of the autopsy may assist to mini- 
mize illness and death. Injuries found at autopsy were a large part of the develop- 
ment of automotive seatbelts and airbags. By studying sudden deaths, certain com- 
monalities may be found and medical science advanced. Our understanding of many 
deaths, including those resulting from violence, can protect the living, for example 
by identifying inherited diseases or dangerous drug combinations. In the arena of 
disaster preparedness, the Medical Examiner is responsible for the medical inves- 
tigation in mass fatality incidents, including identification of victims and the deter- 
mination of the cause and manner of death — the Medical Examiner makes the ulti- 
mate determination if a death was, in fact, a homicide. Another area in which the 
Medical Examiner’s contributions may not be fully appreciated is one of the most 
significant — as “family physicians to the bereaved” and providing closure to untold 
numbers of surviving family members. 

Quality is a goal, not a destination; as such one of the hallmarks of any good lab 
is CQI — continuous quality improvement. NAME concurs with the NRC (see rec- 
ommendation #2) that such quality is essential. As part of the NAME accreditation, 
an office has to have a quality assurance program. Benchmarks of that quality were 
demanded by the NRC report — certification and accreditation. 

As physicians. Medical Examiners are well familiar with the necessities of per- 
sonal qualification, to include licensure and medical specialty board certification. In 
1933, American Board of Medical Specialties (ABMS) began medical specialty cer- 
tification. Their motto says it all: “Higher standards. Better care.” 

• Nearly 85 percent of all licensed physicians in the United States are certified 
by at least one ABMS Member Board. 

• Certification by an ABMS Member Board is widely recognized as the gold 
standard in assessing physician qualification. Health care institutions, insur- 
ers, physicians and patients use ABMS Member Board certification status as 
an essential tool to judge that a physician has the knowledge, experience and 
skills to provide quality health care within a given specialty.® 

Pathologists have been certified in the sub-specialty of Forensic Pathology by the 
ABMS for the past 50 yrs. NAME will only recognize a physician as a Forensic Pa- 
thologist if they are certified in Forensic Pathology by the ABMS. Of the full mem- 
bers of NAME, -85 percent have their specialty boards and -75 percent have their 
sub-specialty boards.® 

Just as we believe individuals should have certain basic credentials, so too should 
lab systems. NAME pioneered the accreditation of medicolegal death investigation 
systems, commencing formally in 1975. It has accredited offices in cities all over the 
United States (such Atlanta, Miami, Los Angeles, and Houston); in State systems 
(New Mexico and Georgia), and other nations (Singapore). We do have a way to go 
yet, at present, only 49 Medical examiner Offices/systems are accredited with an- 
other 11 in progress. 1® Regardless, the recommendation that “All medical examiner 
offices should be accredited” is a good one. In addition, targeting limited available 
funds (especially given the present Budget constraints) is a good carrot to encourage 


^Flexner Report . . . Birth Of Modern Medical Education, http:! I www.tnedicinenet.coml 
script / main i art.asp ?articlekey=8795 

®ABMS FACT SHEET, http:! j www.abms.org j News -and -Events! Media -Newsroom! pdf! 
ABMS -Faet- sheet.pdf 

® R. Hanzlick & V. Weedn/National Association of Medical Examiners 
National Association of Medical Examiners 

^^Strengthening Forensic Science in the United States: A Path Forward, The National Acad- 
emies Press, Washincdon, D.C., Fehruarv 2009. 

^^Ibid. 

^<^Ibid. 
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compliance: “All federal funding should be restricted to accredited offices ... or 
[those] that demonstrate significant and measurable progress in achieving accredita- 
tion within prescribed deadlines.” 

Forensic pathologists are strong proponents of education and research. In addition 
to attaining basic qualifications, in order to maintain licensure physicians are re- 
quired to undergo continuing education, attaining a specific number of hours of 
training annually (another general NEC recommendation). NAME holds two meet- 
ings each year and the AAFS one in order to provide the latest forensic medical ad- 
vances to attendees from all medical specialties. The American Journal of Forensic 
Medicine and Pathology, the official publication of NAME is the oldest professional 
publication dedicated exclusively to the science of medicolegal death investigation. 
The AAFS’ Journal of Forensic Sciences is a multi-disciplinary which includes pa- 
thology/biology. These and other specialty journals present the latest advances in 
the field, however, sorely needed ongoing research has been difficult to fund. I am 
personally involved in studies in the field of child abuse and have to rely on the 
generosity of one of my community’s non-profit hospitals to conduct tests that would 
otherwise go undone. The NRC call “. . . to support research, education, and train- 
ing in forensic pathology . . .” must be heeded if we are to keep pace with the 
ever advancing field of clinical medicine and other scientific disciplines. Only by 
making Forensic Pathology a continuously intellectually challenging discipline can 
we attract the best and brightest to the field in order to make that promise of a 
brighter future a reality. Guidance is needed, as indicated in the recommendation 
that a medicolegal death investigation Scientific Working Group (SWG) to “. . . de- 
velop and promote standards for best practices, administration, staffing, education, 
training, and continuing education for competent death scene investigation and 
postmortem examinations,” to include new technologies. Directed group efforts 
have produced vital information to provide high quality death investigation at 
“every scene, every time.” Similarly, training curricula targeted to the most dif- 
ficult of death scenes, those involving infants^® have sought uniformity to the inves- 
tigation of these tragic cases. 

One of the more controversial among the NRC findings would be the conversion 
to a nation-wide Medical Examiner system, replacing the existing political office of 
coroner present in many jurisdictions. Professionalization death investigation has 
been proposed by the same National Academies — most recently in 2003 through the 
Institute of Medicine, but also a little further back by the in 1928'^® and again in 
1932.1® Perhaps it isn’t surprising to see that change is slow to come, after all 
what’s 80 years against an elected office dating to the 900’s and which made its 
comeback in 1194!^® Those who live in the past are destined to remain there. In 
that context, “the goal of replacing and eventually eliminating existing coroner sys- 
tems”®! can be seen as an attempt to improve a presently “adequately” functioning 
system. We must recognize that the mission of the medicolegal investigation of 
death has changed over the years. What used to be considered primarily a function 
of the justice system (be it criminal or civil) is now much, much more: “The role 
of medical examiners and coroners has evolved ... to a broader involvement that 
now significantly benefits the public safety, medical, and public health communities. 
It is foreseeable that the public health role of medical examiners and coroners may 
continue to grow and that, perhaps in the not too distant future, public health im- 
pact will surpass criminal justice as the major focus of medicolegal death investiga- 


i2/6id. 
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1® Institute of Medicine. Medicolegal Death Investigation System: Workshop Summary. Wash- 
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tion in the United States.” We can do better, but in order to do so, we must first 
understand the issue. 

Typically death investigation is handled at the State or usually local level. No two 
systems are the same, even though many are similar. Of the 3,137 U.S. counties, 
roughly one-third (960) are true Medical Examiner counties without Coroners. These 
fall into four basic models: true State Medical Examiner (19 states — 697 counties), 
pure County Medical Examiner (two states — 98 counties), pure District (Regional) 
Medical Examiner (one state — 67 counties), and sporadic (mixed) Medical Examiner 
(14 states — 98 counties).^® One problem is terminology — for example some states use 
the term “medical examiner” but do not require that person to be a pathologist. In 
short, in order to fix this one part of the overall “forensic system,” significant re- 
structuring of operations and local. State, and federal laws would be required. 

In common usage, the terms Medical Examiner and Coroner are used inter- 
changeably by many. In reality, there is a world of difference. A Medical Examiner 
in the purest sense is a physician, who after completing medical school continues 
training four or five more years in the field of General (also known as “Hospital”) 
Pathology. Following that, are one to two years of specialized subject matter train- 
ing in Forensic pathology. Following that are an intensive three day written and 
practical board examination in General Pathology followed by a one-day exam in Fo- 
rensic Pathology. Compare that with the basic qualifications of the coroner, which 
are election to the office, often without any medical background or training at all. 
Their medical education is either on-the-job or yearly seminars on selected topics. 
I ask you — should the unfortunate instance arise, whom would you prefer perform 
this most important medicolegal examination on your loved one and then to testify 
about it in court? Who should be in charge of that death investigation system? With 
all due respect and with no offense intended, I do not believe a cab driver should 
be directing brain surgery. NAME agrees with the NRC that “All medicolegal autop- 
sies should be performed or supervised by a board certified forensic pathologist.”^"^ 
As of now, there are approximately 245 titular or de facto chief medical examiners 
in the U.S. In reality, only -160 of those meet NAME’S definition of a Forensic Pa- 
thologist.^® There are only -400 active, full-time practicing Forensic Pathologists in 
the U.S.^® In 2008 at the 126 Medical schools in the U.S. and 8,589 Medical Train- 
ing Programs (representing 141 specialties) and 18,372 new medical students, only 
37 new physicians entered the field of Forensic Pathology.^^ 

Personally, I have worked with some excellent coroners who were dedicated and 
diligent. I suggest we not throw the baby out with the bath water. It is obvious that 
there insufficient Medical Examiners now and for the near-term future to simply 
flip a switch off on the Coroner system. Working with appropriate stakeholders, I 
would propose we roll the present functions of the traditional County Coroner into 
those of the Medical Examiner’s office and utilize these already functioning profes- 
sionals as lay investigators within that Medical Examiner system. This has the ad- 
vantage of reduced costs and more rapid implementation. Obviously, those directly 
involved would have to have buy-in. 

In order to achieve the goal of timely delivery of the highest quality forensic serv- 
ice to our citizens, we must have sufficient resources to make sure it happens. We 
must increase the numbers of trained Forensic Pathologists (and all other forensic 
practitioners) and strive for uniformity in the process of death investigation. Esti- 
mates indicate that twice the existing number of Forensic Pathologists would be 
needed to fully staff a true Medical Examiner system across the entire country. The 
NRC indicated that “Congress should appropriate resources to . . . support re- 
search, education, and training in forensic pathology.”^® If we want more people in 
the field, we need to recruit them early and retain them. Toward that end, the re- 
port made a bold proposal, that “. . . medical student loan forgiveness and/or fellow- 
ship support, should be made available to pathology residents who choose forensic 
pathology as their specialty.”^® As someone over twenty one years out of medical 
school and with my oldest child graduating college and my second starting, I am 


22 Medical examiners, coroners, & public health: a review & update. Arch Path Lab Med. 2006 
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proud to report that they have no outstanding student loans — but that their father 
could say the same! 

In addition to the staffing issues, conversion to a nationwide Medical Examiner 
system will be expensive, as will be implementation of all the “forensics system” im- 
provements called for by the NRC. “Funds are needed to build regional medical ex- 
aminer offices, secure necessary equipment, improve administration, and ensure the 
education, training, and staffing of medical examiner offices. Funding could also be 
used to help current medical examiner systems modernize their facilities to meet 
current Centers for Disease Control and Prevention-recommended autopsy safety re- 
quirements.”^*' As the panel’s charge did not include budgetary issues, the inconven- 
ient “how to pay for it” was left out of the mix. 

Independence is also an important consideration. As my regular job falls under 
the umbrella of a law enforcement agency (the Georgia IBureau of Investigation), 
some might see that I have a pro-police bias. In reality, as I have testified from the 
stand many times before, I am neither pro-prosecution nor pro-defense; I am pro- 
truth. Within my agency, we are operationally independent, as it should be. I have 
worked in four different models of death investigation administration: private con- 
tractor, university employee, independent State agency, and law enforcement agen- 
cy. I have found the best support I have ever had in the latter system. That those 
within law enforcement (as in the courts) would be interested in the results of my 
examinations is hardly surprising. Truth be told, I have never dealt with any law 
enforcement officer who wanted me to force a call or modify an opinion to suit some 
clandestine purpose. Quite the contrary, my experience has been that those police 
agencies who rely on my reports to determine if a case should be further scrutinized 
are understaffed and underfunded and are looking for guidance into how to best 
manage their own scarce investigative resources. 

As for the science, an important distinction should be made between conventional 
science and forensic science. Ultimately, in the latter case the data must be avail- 
able for courtroom presentation. As such, what might be considered intra-discipli- 
nary differences of opinion in the interpretation of test results take on a whole new 
light. The objective forensic observer must not only perform the testing neutrally 
but must also report it likewise. Australia has already established (and revised five 
times) Guidelines for Expert Witnesses in Proceedings in the Federal Court of Aus- 
tralia.31 The intent is to make the expert an impartial finder of scientific fact and 
to impartially report those findings and their resultant opinions to the court. I be- 
lieve that impartiality and fairness are essential, test results should be just that — 
good or bad for whichever side, they should be solidly based and then should be ad- 
mitted as a matter of course in accordance with procedures. I remember the day 
when DNA evidence was challenged almost incessantly and now a case is almost 
deemed questionable if there isn’t DNA evidence. The good folks at the Innocence 
Project have show first-hand how valuable good forensic evidence can be — for either 
side in our adversarial legal system. 

The NRC was wise in recognizing that none of their goals, however well-inten- 
tioned, can come about overnight. We have serious jurisdictional and legal chal- 
lenges to overcome. “This requirement should take effect within a timeframe to be 
established . . ., following consultation with governing State institutions.”^^ It 
might be tempting to find a quick fix to the issue of oversight for the forensic 
sciences by placing it under existing entity. I do not believe that is in the spirit of 
what the NAS report called for: 

“The forensic science system, encompassing both research and practice, has seri- 
ous problems that can only be addressed by a national commitment to overhaul 
the current structure that supports the forensic science community in this coun- 
try. This can only be done with effective leadership at the highest levels of both 
Federal and State governments, pursuant to national standards, and with a sig- 
nificant infusion of federal funds .... What is needed to support and oversee 
the forensic science community is a new, strong, and independent entity that 
could take on the tasks that would be assigned to it in a manner that is as ob- 
jective and free of bias as possible-one with no ties to the past and with the 
authority and resources to implement a fresh agenda.”^® 

I do not think it in our best interests to try to “add on” to an existing structure, 
with its own extant biases and entrenched operational protocols. Such an institu- 
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tionalized mindset would not seem to provide us the optimal chance to create a bet- 
ter way. The NRC report called for a new, independent entity for a reason — past 
experience. We have an opportunity to learn from past mistakes and to emulate our 
successes as we move forward. If we are to take home the messages of this NAS 
report, we should not cherry pick what we want to hear and disregard the parts 
we think we might do better without. This is one of those rare times in life where 
we have the opportunity to get it right from the start as we follow a new, better 
path armed with the experiences that will ensure our best chances for success. 

As for an independent model, there exists an independent National Institute of 
Forensic Science (NIFS)^'‘ in Australia. The NIFS core functions include:^® 

• Sponsor and support research in forensic science; 

• Advise on and assist with the development and coordination of forensic 
science services; 

• Gather and exchange forensic information; 

• Support, coordinate and conduct training programs in forensic science; and 

• Conduct relevant quality assurance programs. 

Additional present and future activities of NIFS include:®® 

• Raising the profile of forensic science; and 

• Constructive and accountable resource management. 

Created in 1991 as a National Common Police Service, the agency governance in- 
cludes a Board of Control (comprised of three Police Commissioners, three Forensic 
Laboratory Directors, and a distinguished University Provost) and a Panel of Advi- 
sors (scientists, police, legal practitioners, and medical practitioners). The multi-dis- 
ciplinary nature of their directorate should not be missed, particularly the law en- 
forcement and legal communities shoulder-to-shoulder with the scientific and med- 
ical; “. . . diversity makes for a rich tapestry, and we must understand that all the 
threads of the tapestry are equal in value no matter what their color.” I am not 
well-acquainted with the existing NIFS but it certainly does sound as though it ad- 
dresses many of the issues brought up in the NRC report. I suggest we might well 
benefit from more detailed analysis of this existing model as we venture to build 
our better mouse trap. 

As for the National Institute of Science and Technology (NIST) specifically, I feel 
that there are their continued efforts to improve forensics will remain beneficial. In 
fact, the NRC report calls for their involvement in setting accreditation and certifi- 
cation standards.®® While NIST clearly has a demonstrated record of unsurpassed 
technical in many scientific areas, it lacks an established history with regard to the 
complexities and intricacies of the interaction of law enforcement, legal, and govern- 
mental issues so vital to operations within the forensics environment. The day-to- 
day application of forensics means working with less than optimal evidence and try- 
ing to obtain the best possible result, then reporting to the appropriate entities. The 
NIST expertise in laboratory standards does not translate well into the larger issues 
of accreditation & certification implementation, practitioner professionalism and 
ethics, or administrative areas. Nor, quite honestly, is there likely to be an easy 
buy-in from the forensics system as a whole given the shortcomings enumerated. 

I look forward to working with all those with a sincere interest in providing time- 
ly delivery of the highest quality forensic science services to all. With continued ef- 
fort, the NAS report is a significant step in that direction. In closing, I believe that 
the Path Forward for forensic sciences, as outlined in the national Academy of 
Sciences report is best served by that old adage, “good enough seldom is.” The 
American people deserve better. 

Biography for James C. Upshaw Downs 

James Claude Upshaw (“Jamie”) Downs, M.D., is coastal Georgia’s first Regional 
Medical Examiner. 

He has been continuously employed as a Medical Examiner since 1989 and was 
Alabama’s State Forensics Director and Chief Medical Examiner from 1998 to 2002. 
Dr. Downs has lectured extensively in the field of forensic pathology and has pre- 
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sented at numerous national and international meetings in the fields of anatomic 
and forensic pathology. He is a consultant to the FBI Behavioral Science Unit in 
Quantico, Virginia, having authored four chapters in their manual on Managing 
Death Investigation and was primary author of the FBI’s acclaimed Forensic Inves- 
tigator’s Trauma Atlas. He has authored several books and chapters in the field of 
forensic pathology and child abuse, including Abusive Head Trauma in Infants and 
Children: A Medical, Legal & Forensic Reference with CD-ROM and Child Fatality 
Review: A Clinical Guide and A Color Atlas (in press). He has lectured regularly 
at the National Forensic Academy and at the FBI’s National Academy. Areas of spe- 
cial interest include child abuse and police use of force. Professional activities have 
included service on numerous professional boards and committees. 

He has testified in numerous State and federal courts, as well as before commit- 
tees of the United States Senate and House of Representatives. 

Dr. Downs is on the Board of Advisors for the Law Enforcement Innovation Cen- 
ter at the University of Tennessee, the Board of Directors of the National Associa- 
tion of Medical Examiners, the Board of Directors of the Consortium of Forensic 
Science Organizations (Vice Chair), and the National Forensic Science Technology 
Center. He also serves on the Forensic Committee of the International Association 
of Chiefs of Police. 

Chair Wu. Thank you very much, Dr. Downs. 

Mr. Neufeld, please proceed. 

STATEMENT OF MR. PETER J. NEUFELD, CO-FOUNDER AND 
CO-DIRECTOR, THE INNOCENCE PROJECT 

Mr. Neufeld. Good morning, Mr. Chair and Members of the 
Committee. My name is Peter Neufeld. I am the Co-Founder and 
Co-Director of the Innocence Project, and certainly I will be the 
first to admit, if it wasn’t for DNA, I wouldn’t be here and there 
would be no Innocence Project because it was DNA that was re- 
sponsible for the exoneration of 233 men and women in this coun- 
try who were wrongly convicted. Unfortunately, our research into 
these cases suggests that 50 percent of them were wrongly con- 
victed because of the use of either an unvalidated or improper fo- 
rensic science testimony at their original trials, and it is our famili- 
arity with DNA which leads me to take issue with some of the re- 
marks made by some of the other speakers. 

The underlying success and virtue of DNA and its robustness 
does not come primarily from the fact that the FBI or NIJ or NIST 
worked on tweaking it to make it more user friendly in the crime 
labs in America. The underlying robustness of DNA comes from the 
fact that for 20 years before it was ever used in a courtroom, DNA 
was being broadly researched — applied research, basic research, for 
research laboratories, for medical applications of DNA, and that is 
the uniqueness of DNA, if you will, with respect to these other fo- 
rensic disciplines that come under such harsh criticism in the NAS 
report, that these other disciplines were created first and foremost 
for law enforcement and so they never went through that kind of 
basic or applied research that DNA enjoyed. 

And for our clients, our exonerees, the findings of the NAS report 
are not a total surprise. We knew about this anecdotally but fortu- 
nately it was the NAS report that looked at it methodically and sci- 
entifically and arrived at the conclusions that are reached. And one 
of the key conclusions that are reached is that “With the exception 
of nuclear DNA analysis, however, no forensic method has been rig- 
orously shown to have the capacity to consistently, and with a high 
degree of certainty, demonstrate a connection between evidence 
and a specific individual or source.” That is the finding of the re- 
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port, and to us, that is not a surprise because so many of our cli- 
ents were convicted because of less than reliable, or less than vali- 
dated, forensic science. I hold out Kennedy Brewer as an example. 
He is mentioned in the written testimony. Kennedy Brewer was 
convicted because a bite mark expert in Mississippi said insect 
marks on this little three-year-old girl’s body were not only bite 
marks but were bite marks that came from Kennedy Brewer to the 
exclusion of everybody on the planet. Years later, even though this 
man was sentenced to death for a crime he didn’t convict, DNA on 
the semen recovered from her not only exonerated him but identi- 
fied the real perpetrator, a man named Justin Albert Johnson. And 
the sad thing in this case is that 18 months earlier another three- 
year-old girl was killed in the same community and once again the 
same bite mark expert said that someone named Lavon Brooks was 
responsible for those bite marks and therefore must have been re- 
sponsible for that murder. Justin Albert Johnson was nearly sus- 
pect in that other case, but because of the bite mark evidence ev- 
erybody ignored Mr. Johnson and focused on the wrong person. 

Every time the police department or the forensic scientists focus 
on the wrong person, the real bad guy is still out there, as in this 
case, committing other horrible crimes. In this case, it was a rape 
and murder of a three-year-old girl. What we found in the 230 ex- 
onerations are 100 instances where the real perpetrator was ulti- 
mately identified and during those intervening years the real per- 
petrator committed many serious murders and violent rapes. So 
when we are talking about making reforms here, we are talking 
about not only helping the wrongly convicted, we are helping im- 
prove public safety for all Americans. And when people say oh, this 
is old science, they should know that we tried to do an informal 
survey here and we found out that there are still 200 to 300 of 
these bite mark experts in the last four to five years who were tes- 
tifying in these kinds of cases. Look at Brendan Mayfield and look 
at the language in this report on fingerprint examination, and 
what it says in the report is that the ACE-V [Analysis, Compari- 
son, Evaluation, and Verification] does not guard against bias, is 
too broad to ensure repeatability and transparency, and does not 
guarantee that two analysts following it will obtain the same re- 
sults. Well, no wonder two EBI agents in the Brendan Mayfield 
case swore on affidavits that they were 100 percent certain that the 
fingerprints on the bombing device bag in Madrid came from this 
attorney named Mayfield but they were 100 percent wrong. 

The problem is, when you look at the language in the NAS re- 
port, if you were not looking at forensic science but instead you 
were looking at medicine, you would outlaw those products or you 
would pull them from the shelf, but historically we have always 
had this double standard for forensic science on the one hand and 
medical science on the other, and that is what the NAS report set 
out to address, to treat it with the same kind of rigor, and wher- 
ever you decide to place this thing, Mr. Chair and Members of the 
Committee, the key principles are there has to be an aggressive re- 
search agenda, something that has always been lacking in forensic 
science. There has to be an oversight entity concerned with validity 
and reliability, something that has always been lacking in forensic 
science. There has to be some government oversight of quality as- 
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surance, of accreditation, of certification. If those recommendations 
are implemented, you will have science-based prosecutions, you will 
have fewer wrongful convictions and you will have a robust forensic 
science industry that becomes an incubator for innovation and 
technology, not just in the United States but throughout the world. 
Thank you. 

[The prepared statement of Mr. Neufeld follows:] 

Prepahed Statement of Peter J. Neufeld 

Thank you Chairman Gordon, Ranking Member Hall, and Members of the Com- 
mittee. My name is Peter Neufeld and I am the Co-Director of the Innocence 
Project, affiliated with the Cardozo School of Law, which Co-Director Barry C. 
Scheck and I founded in 1992. The project is a national litigation and public policy 
organization dedicated to exonerating wrongfully convicted people through DNA 
testing and reforming the criminal justice system to prevent future miscarriages of 
justice. 

Without the development of DNA testing, there would be no Innocence Project; 
233 factually innocent Americans would remain behind bars, and 17 of those 233 
could have been executed. Our research into the causes of wrongful conviction re- 
veals that police and prosecutors’ reliance on unvalidated and/or improper forensics 
was the second greatest contributing factor to those wrongful convictions. Our anal- 
ysis regarding wrongful convictions involving unvalidated or improper forensic 
science that were later overturned through DNA testing is attached to this testi- 
mony. 

Given what those DNA exonerations have taught us about the shortcomings of fo- 
rensic science, the Innocence Project is extremely thankful to Congress for author- 
izing and appropriating funds to establish the National Academies of Science Com- 
mittee on Identifying the Needs of the Forensic Science Community. By convening 
some of the very best minds in the Nation to focus on the needs and shortcomings 
of forensic practice and how to remedy them, the Nation has been provided with 
both an alarm regarding the serious shortcomings that exist regarding forensic evi- 
dence, and a roadmap to addressing the major improvements in the forensic system 
necessary to ensure the most accurate evidence — and therefore justice — possible. 

I am also extremely pleased to participate in this hearing reviewing the rec- 
ommendations and conclusions of the National Academies’ report Strengthening Fo- 
rensic Science in the United States: A Path Forward. Thank you for the invitation 
to testify before you today. 

While the Innocence Project is known for its association with DNA evidence, we 
are forever cognizant of the importance of non-DNA forensic evidence to determina- 
tions of justice. Our criminal justice system relies heavily on non-DNA forensic tech- 
niques. The Bureau of Justice Statistics’ 2005 Census of Publicly Funded Forensic 
Crime Laboratories reported that new lab requests for DNA work consist of only ap- 
proximately three percent of all of all new requests for lab work. 

As our review of DNA exonerations shows, unvalidated and improper forensics 
contributed to approximately 50 percent of wrongful convictions overturned by DNA 
testing. In the DNA exonerations alone, we have had wrongful convictions based on 
unvalidated or misapplied serological analysis, microscopic hair comparisons, bite 
mark comparisons, shoe print comparisons, fingerprint comparisons, ^ forensic geol- 
ogy (soil comparison), fiber comparison, voice comparison, and fingernail compari- 
son, ^ among the many forensic disciplines that have produced these tragic mis- 
carriages of justice in our courts. There have even been a few innocents whose con- 
victions relied, in part, on shoddy DNA testing in the early years of its forensic ap- 
plication. It comes as no surprise to us that the NAS concluded: “With the exception 
of nuclear DNA analysis, however, no forensic method has been rigorously shown 
to have the capacity to consistently, and with a high degree of certainty, dem- 
onstrate a connection between evidence and a specific individual or source.”^ The 
overarching problem has been that all too frequently, these other forensic disciplines 
have been improperly relied upon to connect our innocent clients to crime scene evi- 
dence. 


1 Garrett and Neufeld, Virginia Law Review, Vol. 95, No. 1, March 2009, p. 8. 

^Ihid., p. 13. 

3 Strengthening Forensic Science in the United States: A Path Forward, Committee on Identi- 
fying the Needs of the Forensic Science Community, The National Academies Press (2009), p. 
5-5. 
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Just as DNA exonerations reveal inherent shortcomings in other forensic dis- 
ciplines, the evolution and regulation of DNA in the forensic setting (from basic re- 
search to crime lab and to casework) contrast starkly with the near total absence 
of validation and demonstrable reproducibility for many other forensic technologies. 
Long before there was a national forensic DNA testing program, the National Insti- 
tutes of Health (NIH) and others funded and conducted extensive and relevant basic 
research and followed it with applied research. Scientists appreciated the challenge 
of transferring the technology from research lab to clinical lab and from clinical lab 
to crime lab. The forensic methods were validated for case work, and individual 
crime labs further validated the kits and protocols for use in their own laboratory 
settings. 

In contrast to DNA, the vast majority of non-DNA forensic assays, which have 
often been erroneously used to suggest an individual match, have never been sub- 
jected to basic scientific research or federal review. Moreover, as pointed out by the 
NAS, neither the FBI nor the National Institute of Justice have, over the years, 
“recognized, let alone articulated, a need for change or a vision for achieving it. Nei- 
ther has full confidence of the larger forensic science community. And because both 
are part of a prosecutorial department of the government, they could be subject to 
subtle contextual biases that should not be allowed to undercut the power of forensic 
science.”^ Without a push for vigorous adherence to the scientific method, innocent 
people have gone to prison or death row while the real perpetrators remained at 
liberty to commit other violent crimes. 

The NAS report references several of the forensic disciplines which have gone un- 
regulated and without proper validation and reliability: 

• Hair Comparisons: 

“No scientifically accepted statistics exist about the frequency with which 
particular characteristics of hair are distributed in the population. There ap- 
pear to be no uniform standards on the number of features on which hairs 
must agree before an examiner may declare a “match.”® The report notes 
that along with the imprecision of microscopic hair analysis, the “problem of 
using imprecise reporting terminology such as ‘associated with,’ which is not 
clearly defined and which can be misunderstood to imply individualization.”® 
The committee found no scientific support for the use of hair comparisons for 
individualization in the absence of nuclear DNA. Microscopy and mtDNA 
analysis can be used in tandem and may add to one another’s value for 
classifying a common source, but no studies have been performed specifically 
to quantify the reliability of their joint use.” ^ 

Jimmy Bromgard spent 14.5 years in prison for the rape of an eight-year-old girl 
that he did not commit. The semen found at the crime scene could not be typed, 
so the forensic case against Bromgard came down to the hairs found at the crime 
scene. The forensic expert, Arnold Melnikoff, a hair examiner and Laboratory Man- 
ager of the State crime lab in Montana, testified that the head and pubic hairs 
found at the scene were indistinguishable from Bromgard’s hair samples. He 
claimed that there was a one in 100 chance of a head hair “matching” an individual, 
and a one in 100 chance of a pubic hair “matching” — and then he multiplied these 
statistics to say that there was less than a one in 10,000 chance that the hairs did 
not belong to Bromgard. This damning testimony was also fraudulent: there has 
never been a standard by which to statistically match hairs through microscopic in- 
spection. The criminalist took the impressive numbers out of thin air. 

• Bite mark Comparisons: 

“Although the methods of collection of bite mark evidence are relatively non- 
controversial, there is considerable dispute about the value and reliability of 
the collected data for interpretation. Some of the key areas of dispute include 
the accuracy of human skin as a reliable registration material for bite marks, 
the uniqueness of human dentition, the techniques used for analysis, and the 
role of examiner bias . . .. Although the majority of forensic odontologists are 
satisfied that bite marks can demonstrate sufficient detail for positive identi- 
fication, no scientific studies support this assessment, and no large popu- 
lation studies have been conducted. In numerous instances, experts diverge 
widely in their evaluations of the same bite mark evidence, which has led to 
questioning of the value and scientific objectivity of such evidence . . .. Bite 


*Ibid., p. S-12. 
^Ibid., p. 5-25. 

p. 5-26. 
’’Ibid., p. 5-26. 
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mark testimony has been criticized basically on the same grounds as testi- 
mony by questioned document examiners and microscopic hair examiners. 
The committee received no evidence of an existing scientific basis for identi- 
fying an individual to the exclusion of all others.”® 

Kennedy Brewer spent seven years on death row in Mississippi for the murder 
of a three-year-old girl that he did not commit. An independent examiner, forensic 
odontologist, Dr. Michael West, analyzed several marks on the child’s body that he 
testified were bite marks inflicted by Brewer, and then only by his top two teeth. 
West said that “within reasonable medical certainty,” Brewer’s teeth caused the 
marks, and then explained that “reasonable medical certainty” meant that Brewer 
was the source of the marks. The “bite marks” turned out to be caused by insects 
in the pond where the girl’s body was discovered and by the natural sloughing of 
skin a body experiences when left in the water for several days. 

• Fingerprint Comparisons: 

“ACE-V provides a broadly state framework for conducting friction ridge anal- 
yses. However, this framework is not specific enough to qualify as a validated 
method for this type of analysis. ACE-V does not guard against bias; is too 
broad to ensure repeatability and transparency; and does not guarantee that 
two analysts following it will obtain the same results.® Errors can occur with 
any judgment-based method, especially when the factors that lead to the ulti- 
mate judgment are not documented.^® As was the case for friction ridge anal- 
ysis and in contrast to the case for DNA analysis, the specific features to be 
examined and compared between toolmarks cannot be stipulated a priori.” 

Although not a DNA exoneration, Brandon Mayfield’s case was referred to in the 
NAS Committee’s report as, “surely signal caution against simple, and unverified, 
assumptions about tbe reliability of fingerprint evidence.” Brandon Ma3dield was 
arrested as a material witness in the Madrid Bombings of March 2004. Several FBI 
fingerprint experts “matched” his print to fingerprints lifted from a plastic bag con- 
taining explosive material found at the crime scene. Mayfield, a Portland Oregon 
lawyer, who had converted to Islam and married an Arab woman, had his prints 
in the national database because years earlier he had served in the U.S. armed 
forces. Mayfield’s print was one of 20 prints returned from a search of the national 
Automated Fingerprint Identification System (AFIS) as being very similar to the 
crime scene print. Following a further visual inspection of the 20 prints, two FBI 
fingerprint experts swore in affidavits that they were 100 percent certain that the 
crime scene prints belonged to Mayfield. When the Spanish police ultimately ar- 
rested the real source of the fingerprint, the FBI initially defended their “mistake” 
as the result of poor digital image. Obviously, the two FBI experts could not have 
been 100 percent certain if the image was poor. Several major investigations fol- 
lowed, including one conducted by the Inspector General of the Department of Jus- 
tice, 

The NAS report revealed similar lapses in validation and inappropriate associa- 
tions in several other forensic disciplines: 

• Shoe Print Comparisons: 

“[I]t is difficult to avoid biases in experience-based judgments, especially in 
the absence of a feedback mechanism to correct an erroneous judgment. 
[CJritical questions that should be addressed include the persistence of indi- 
vidual characteristics, the rarity of certain characteristic types, and the ap- 
propriate statistical standards to apply to the significance of individual char- 
acteristics.” 

• Fiber Comparisons: 

“Fiber examiners agree, however, that none of these characteristics is suit- 
able for individualizing fibers (associating a fiber form a crime scene with 
one, and only one, source) and that fiber evidence can be used only to asso- 
ciate a given fiber with a class of fibers.” 


^Ibid., p. 5-37. 

^Ihid., p. 5-12. 
lOfti'd., p. 5-13. 
iifti'd., p. 5-21. 
p. 3-16. 

^^Ibid., footnotes 75 and 76, which indicated that contextual bias and confirmation bias 
played an important role in the misidentification. 

“/bid., p. 5-17. 
i5/6id., p. 5-18. 
i6/6id., p. 5-26. 
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• Other Pattern/Impression Evidence: Fingernail Comparison, Voice 
Comparison, Forensic Geology: 

“Although one might argue that those who perform the work in laboratories 
that conduct hundreds or thousands of evaluations of impression evidence de- 
velop useful experience and judgment . . . the community simply does not 
have enough data about the natural variability of those less frequent impres- 
sions, absent the presence of a clear deformity or scar, to infer whether the 
observed degree of similarity is significant.'^'^ Also, little if any research has 
been done to address rare impression evidence. Much more research on these 
matters is needed.” 

The aforementioned disciplines all require further validation. The Innocence 
Project agrees with the NAS report regarding what is needed: “(1) information about 
whether or not the method can discriminate the hypothesis from an alternative, and 
(2) assessment of the sources of error and their consequences on the decisions re- 
turned by the method.” 

It is critical that we all understand the real world consequences of the forensic 
problems I and the NAS have discussed. These were not incidents reflective of one 
bad actor, or one wayward jurisdiction; our review of the Nation’s DNA exonerations 
showed that seventy-two forensic analysts from 52 different labs, across 26 states 
had provided testimony that was inappropriate and/or significantly exaggerated the 
probative value of the evidence before the fact finder in either reports or live court- 
room testimony. According to the NAS Forensic Committee’s report, the short- 
comings in education, training, certification, accreditation, and standards for testing 
and testifying that contributed to wrongful convictions in those cases threaten the 
integrity of forensic results across virtually all non-DNA forensics. 

It is important to recognize that these 233 individuals represent just the tip of 
the iceberg. In the vast majority of cases DNA is simply useless to indicate inno- 
cence or guilt — in fact, DNA is estimated to be probative in only 10 percent of all 
murder cases, and a far lower percentage of all criminal cases. What’s more, in most 
cases where convicted people seek our representation to use post-conviction DNA 
testing to prove their innocence, we don’t have the opportunity to conduct a DNA 
test because the biological evidence has either been lost or destroyed. And in some 
cases, when we have the evidence and testing it can prove innocence, the state sim- 
ply refuses to allow the test that can indicate the truth. 

DNA testing has become the gold standard in forensics because it is science-based 
and tested. It was discovered through basic research and later applied to clinical 
DNA diagnostics, developing under the same scrutiny given to medical devices. So 
when it entered the courtroom, there was already a tremendous body of literature 
in highly respected scientific journals, amassed over a number of years, to support 
and validate its accuracy. Subsequently, the National Research Council twice con- 
vened some of the top scientists from leading research universities to discuss not 
only the scientific application of DNA in courts, but also to validate the statistical 
implications of the data that was produced. 

Non-DNA forensic assays have not been scientifically validated, and there is no 
formal apparatus in place to do so for developing forensic technology. Though the 
technology has changed over time, the sources of human error, misinterpretation, 
and misconduct have not. Most of the assays used in law enforcement have no other 
application; they were developed for the purpose of investigation, prosecution and 
conviction and took on a life of their own without being subjected to the rigors of 
the scientific process. Essentially, the assays were simply accepted as accurate. 
Many of these forensic disciplines — some of which are experience-based rather than 
data-based — went online with little or no scientific validation and inadequate as- 
sessments of their robustness and reliability. No entity comparable to the Food and 
Drug Administration ever scrutinized the forensic devices and assays, nor were 
crime laboratories subject to mandatory accreditation and forensic service practi- 
tioners subject to certification. Enforceable parameters for interpretation of data, re- 
port writing, and courtroom testimony have also never been developed. 

While there is research and work that establishes what needs to be done to im- 
prove various forensic practices, the fact is that no existing government entity, nor 
the forensics community itself, has been able to sufficiently muster the resources 
nor focus the attention necessary to use the existing information as a launching pad 
to comprehensively improve the integrity of non-DNA forensic evidence. The NAS 
report is the first step — and a tremendous one — toward fully establishing and acting 


^nbid., p. 5-17. 
i8/6id., p. 5-18. 
p. 4-2. 
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upon what we already know. From the perspective of justice and public safety, it 
is tragic that it has taken this long to act on the desperate need to improve the 
quality of forensic evidence. Given the clear and comprehensive message delivered 
by the NAS on this subject, further delay would be unconscionable. 

The report calls for Congress to act, strongly and swiftly. This is because as I 
speak, many of these assays and technologies are being used in investigations, pros- 
ecutions and convictions daily everywhere in this country, despite their potential to 
mislead police, prosecutors, judges and juries away from the real perpetrators of 
crime. Although the conventional wisdom once stated that a sound defense and 
cross-examination would enable courts to properly assess the strength of forensic 
evidence, the Report unequivocally states and the post-conviction DNA exoneration 
cases clearly demonstrate that scientific understanding of judges, juries, defense 
lawyers and prosecutors is wholly insufficient to substitute for true scientific evalua- 
tion and methodology. It is beyond the capability of judges and juries to accurately 
assess the minutiae of the fundamentals of science behind each of the various spe- 
cific forensic assays in order to determine the truth in various cases, and it is an 
unfair and dangerous burden for us to place on their shoulders. Indeed, the NAS 
report deems that “judicial review, by itself, will not cure the infirmities of the fo- 
rensic science community.” 

It is absolutely clear — and essential — that the validity of forensic techniques be 
established “upstream” of the court, before any particular piece of evidence is con- 
sidered in the adjudicative process. For our justice system to work properly, stand- 
ards must be developed and quality must be assured before the evidence is pre- 
sented to the courts — or even before police seek to consider the probative value of 
such testing for determining the course of their investigations. There is simply no 
substitute for requiring the application of the scientific method to each forensic 
assay or technology, as well as parameters for report writing and proper testimony, 
as part of the formal system of vetting the scientific evidence we allow in the court- 
room. 

The Innocence Project whole-heartedly supports the primary recommendation of 
the National Academy of Sciences’ report to create a federal National Institute of 
Forensic Sciences. We believe that federal oversight body must conduct research 
into the scientific validity and reliability of forensic disciplines and set standards 
for their use in the courtroom. A federal entity is needed to ensure that we don’t 
have 50 states operating under 50 definitions of “science”; forensic science in Amer- 
ica needs one standard of science so we can have one standard for justice. As Con- 
gress considers the establishment of such an agency, there are several principles 
that it should adhere to. 

First, the National Institute of Forensic Sciences should focus on three critical pri- 
orities: (1) basic research, (2) assessment of validity and reliability, and (3) quality 
assurance, accreditation, and certification. This body should identify research needs, 
establish priorities, and precisely design criteria for identif 3 dng the validity and reli- 
ability of various extant and developing forensic assays and technologies. Then, 
using the data generated by research, this entity should then undertake a com- 
prehensive assessment of the validity and reliability of each assay and technology 
to develop standards by which the practitioners must adhere and under which their 
reporting and court room testimony must operate. Given NIST’s reputation as a 
highly respected and admired standard-setting agency, as well as its history of em- 
ploying Nobel prize-winning scientists who conduct superb research and translate 
basic science to applied commercial standards and its tradition of objective, inde- 
pendent, science-grounded work, we agree with the NAS report that NIST would 
make a sensible partner for setting those standards. The Innocence Project also be- 
lieves strongly that this body must play a central role in accreditation and certifi- 
cation. Laboratories that seek accreditation must have quality controls and quality 
assurance programs to ensure their forensic product is ready for the courtroom. In- 
dividual practitioners must meet certain training and education requirements, con- 
tinuing education, proficiency testing, and parameters for data interpretation, report 
writing and testimony. 

Second, to ensure this agency’s objectivity and scientific integrity, and to prevent 
any real or perceived institutional biases or conflicts of interest, it is paramount 
that NIFS be a non-partisan, independent agency, with its basic and applied re- 
search products and standards grounded in the best traditions of the scientific 
method. We agree with the NAS report that “Governance must be strong enough — 
and independent enough — to identify the limitations of forensic science methodolo- 


2o/6id., p. 3-20. 
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gies and must be well connected with the Nation’s scientific research base in order 
to affect meaningful advances in forensic science practices.” 

Third, this entity will coordinate all existing and future federal functions, pro- 
grams, and research related to the forensic sciences and forensic evidence. 

Fourth, in order for this entity to be successful, forensic oversight must be obliga- 
tory and an effective mechanism of enforcement of these standards must exist. After 
having been given the proper direction and opportunity to comply, noncompliant 
laboratories or practitioners should lose their ability to participate in the business. 
These corrective actions can be overseen in conjunction with other government agen- 
cies; however enforcement powers must be under the command and control of the 
NIFS. 

Fifth, this entity must be a permanent program in order to ensure ongoing eval- 
uation and review of current and developing forensic science techniques, tech- 
nologies, assays, and devices; and continued government leadership, both publicly 
and through private industry, in the research and development of improved tech- 
nology with an eye toward future economic investments that benefit the public good 
and the administration of justice. 

Finally, Congress must allocate adequate resources to the NIFS so that it can un- 
dertake its critical work quickly, effectively, and completely, and so its mandates 
can be executed in full. 

Our work has shown the catastrophic consequences of such a lack of research, 
standards, and oversight. It is clear that the Nation’s forensic science community 
is ready and willing to work with the Federal Government, law enforcement, and 
other scientists to ensure a brighter future for forensic science. Science-based foren- 
sic standards and oversight will increase the accuracy of criminal investigations, 
strengthen criminal prosecutions, protect the innocent and the victims, and enable 
law enforcement to consistently focus its resources not on innocent suspects, but on 
the true perpetrators of crimes. For as the Nation’s post-conviction DNA exonera- 
tions have proven all too clearly, when the system is focused on an innocent suspect, 
defendant or convict, the real perpetrator remains free to commit other crimes.^^ 

The investment of time, effort and resources necessary to deliver us from our false 
reliance on some forensic assays will pay tremendous dividends in terms of time, 
effort and resources not wasted by virtue of this false reliance. In short, it will make 
criminal investigations, prosecutions and convictions more accurate, and our public 
more safe — and perhaps most importantly, justice more assured. 

We have been directed toward an irrefutable and unprecedented opportunity to 
significantly improve the administration of criminal justice in the United States. By 
evaluating and strengthening forensic science techniques with the strong, well-fund- 
ed, and well-staffed entity we described, we can create a formal system to ensure 
that criminal justice is accurately conducted and justly performed. The research and 
development of both existing and new forensic disciplines will create new industries 
and jobs in the U.S., just as the development of DNA technologies and their applica- 
tions has done. With your support, we will not only significantly enhance the quality 
of justice in the United States, but we will also minimize the possibility that trage- 
dies like that endured by the Nation’s 233 (and counting) exonerees and their fami- 
lies will needlessly be repeated time and again. 


p. 2-19. 

22 In the wake DNA exonerations of the wrongfully convicted, that same DNA analysis has 
enabled us to identify 100 of the true suspects and/or perpetrators of those crimes. 
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has also contributed to a significant shift in the national debate on the death pen- 
alty. Entrenched positions predicated on politics and morality have given way to an 
emerging consensus on the relationship between erroneous outcomes and irrevers- 
ible punishment. 

Peter’s law firm represents victims of constitutional violations in which the cases 
have the potential to produce institutional reform. The firm’s clients have included: 

• Abner Louima, the Haitian-American tortured by police officers in a precinct 
bathroom. The civil case was the first in the Nation to hold a police union 
accountable for acts of brutality inflicted by its members. 

• Two of the four young black and latino athletes wounded by New Jersey State 
troopers for the crime of “DWB” — driving while black. The case became in- 
strumental in raising the Nation’s consciousness about racial profiling. 

• Thomas Pizzuto, who entered Nassau County Jail on a 90-day sentence for 
a Vehicle & Traffic Law violation but received a death sentence at the hands 
of correction officers. His death precipitated a federal investigation that led 
to a Department of Justice consent decree to implement much needed reform 
at the county jail. 

Peter has litigated and taught extensively in both the “hard” and behavioral fo- 
rensic sciences. Before co-founding the Innocence Project at Cardozo Law School, he 
taught trial advocacy at Fordham University Law School and was a staff attorney 
with the Legal Aid Society of New York. For the last decade he has served on the 
New York State Commission on Forensic Science, with responsibility for regulating 
all State and local crime laboratories. He has published more than a dozen articles 
on science and law, and is the co-author, along with Jim Dwyer and Barry Scheck 
of the book entitled Actual Innocence: When Justice Goes Wrong And How To Make 
It Right. 

A 1972 graduate of the University of Wisconsin, Peter Neufeld received his law 
degree in 1975 from New York University School of Law. You can read about the 
Innocence Project at www.innocenceproject.org. 

Discussion 

Chair Wu. Thank you very, Mr. Neufeld. 

Before we get — we are now in the question and comment period 
of the hearing, and the Chair first recognizes himself for five min- 
utes. 

Before we get to other crucial issues like level of support, level 
of funding, whether to create a new independent agency or to per- 
haps approach that in a different way, and transition issues, it 
seems to me there may he some disagreement or at least difference 
in emphasis among the witnesses about the current state of foren- 
sic science. When I hit my first memo on this topic, I have to say 
that I was a little bit stunned. One of the sentences in that memo 
said with the exception of DNA matching, the commonly used fo- 
rensic tests such as fingerprint analysis, ballistic testing, hair 
matching, pattern recognition and paint matching are based more 
on workers’ experience than on rigorous scientific protocols. And I 
had the same reaction to that sentence that I did when I was vis- 
iting my local medical school and they were discussing evidence- 
based medicine. I had a very brief exposure to medical school in my 
training days and my first reaction was, gee, I thought all the stuff 
you all did was evidence-based. It took me a while to understand 
evidence-based medicine and what they were getting at. Perhaps 
the panel for our edification could discuss with me, or with us, your 
concerns about whether there is a sound scientific basis for many 
of the tests that we commonly rely on in our forensic testing, and 
I don’t know if we want to go from right to left, left to right, or 
whether any of you want to proceed. 
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Mr. Neufeld, forgive me. I am reverting to my old Germanic past. 
I pronounced your name Neufeld. 

Mr. Neufeld. I appreciate it actually. Thank you. Very few peo- 
ple do but that is the right pronunciation. 

I am not a scientist and I am not 

Chair Wu. Your microphone. 

Mr. Neufeld. I am not a scientist and I am not the best person 
to answer your question, but these individuals who are on this 
panel all have, obviously, their own subjective experience and also 
their own special disciplines in the case of some of them which they 
may or may not wish to defend. The point of the National Academy 
report, however, is it is a blue-ribbon body of some of the best 
minds, not just in the forensic science community but in the hard 
sciences as opposed to, you know, in the basic sciences, which are 
not represented in this panel right now before you with the excep- 
tion of the eminent physician who is sitting to my right. And what 
I will say is, it was their conclusion that it was lacking and we 
can’t simply ignore that conclusion that is based on a two-year 
study that they did. 

Chair Wu. Well, realizing that you are not a scientist, perhaps 
we can come back to you at some point and you could address ei- 
ther examples or analytically what would be different if there were 
a scientific basis to some of the forensic work that we do. 

Dr. Downs, would you care to address this issue? Does this make 
a difference or does it not, or is there a problem here? 

Dr. Downs. Mr. Chair, I think it is a great question and your 
model of evidence-based medicine I think is dead on. In fact, in my 
written comments I address the whole source of that, which was 
the Flexner Report from back at the turn of the last century. 

Chair Wu. And the question here is whether we are at a similar 
inflection point for, if you will, a slightly different profession just 
as the Flexner Report and the reforms of American medical edu- 
cation made a significant difference. Is there a need to do some- 
thing that dramatic in this field at this point in time? 

Dr. Downs. I think for the sake of public competence that — the 
analogy I use is a racecar driver. They can win championships on 
the track. They have to go back now and get their driver’s license 
and prove that they can do what we already know they can do 
very, very well, and I think there is good science behind all of the 
testing that we do. The problem is, we kind of got ahead of it and 
we never went back, because as Mr. Neufeld correctly points out, 
it came through a different venue. It came through law enforce- 
ment and the courts never asked us for that scientific basis as a 
starting point. We know it works. 

Chair Wu. That analogy is very helpful but walk me through 
with some specificity. What kind of difference would it make if we 
were to bring scientific or analytical rigor, if you will, rather than 
the contrasts with experiential work that we perhaps — the experi- 
ential approach with which we have brought to this in the past. 

Dr. Downs. How does one make a call on a fingerprint? How 
many specific points in a fingerprint are required to call that a 
match? In the past that has been based purely on experience; when 
the examiner reaches a certain comfort level, they make the call. 
We don’t have a way or metric to say it takes ten points of identi- 
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fication, twenty points. So there’s no “scientific basis” for where 
that line is, and if we are to apply the standards like we do in med- 
icine to say okay, we have these test results, therefore we can with 
confidence make this call, that is I think what we are trying to get 
to. 

Chair Wu. Do any of the other witnesses want to address this 
point? 

Mr. Marone. 

Mr. Marone. Mr. Chair, I think to say we need additional re- 
search is the key, additional research. What has happened in the 
past has — research has been done at any number of levels, usually 
by the practitioners, the people working in the field, whether it be 
for firearms identification or fingerprints, and I will use firearms 
examination as the first example. There have been a number, lit- 
erally probably hundreds of studies where individuals have taken 
ten sequentially manufactured barrels to see just how close they 
looked before we do anything to them and can we still differentiate 
them even though they have come off the assembly line one after 
the other. But the key is, those studies haven’t been broad enough 
or have looked at enough issues, statistically analyzed. Maybe they 
didn’t answer all the questions that an individual would want and 
so we need to take those same kind of studies, broaden them, make 
sure that all the questions, issues variables are answered, and that 
would give you the scientific basis. So a lot of the work is out there, 
it just hasn’t answered all the questions. But what I can say is, of 
all the work that has been done, all the research that has been 
done in fingerprinting, all the research that has been done in fire- 
arms identification, nothing has led anyone to believe that it isn’t 
proper, that it can’t be done, which if you are going to truly look 
at it scientifically, that is a two-edged sword. Just because there 
isn’t full validation, you can’t jump to the conclusion that it is em- 
pirically wrong when you do have some research that indicates that 
there is some, you just need more work. So I think that is where 
we are. 

There is a lot of research that has been done. A lot of it hasn’t 
been published in technical notes and so forth, and it needs to come 
up to that same level of rigor in peer-review journals, and so forth, 
so that everyone can look at it, try to reproduce it, and so forth. 
So that I think is the issue that we need to make the research that 
has been done more broad based and more really attuned to what 
exactly the question is. 

Mr. Neufeld. Mr. Chair, can I respond to that for one second? 
Because I do disagree. 

Chair Wu. Yes, a response here, and then I intend to return to 
this issue because it is a core issue, but I am a few minutes over 
my time. With Mr. Smith’s forbearance, go ahead. 

Mr. Neufeld. My understanding of the scientific method, and I 
am not an expert in it, I don’t have a post-doc in it, is the burden 
is on the proponent of any scientific hypothesis to prove that it is 
right. It is not our burden to show that what they are doing is 
wrong, okay? They have to make out sufficient basis to dem- 
onstrate that something has been scientifically validated. That is 
number one. Number two, in response to what Dr. Downs said, 
could you imagine in a medical context, because he was talking 



57 


about fingerprints, if ten different examiners looked at the same 
cells and had ten different definitions as to whether they were sim- 
ply abnormal as opposed to malignant? How could we have con- 
fidence in medicine if we had that range of opinion? It wouldn’t 
work in medicine. It can’t work in forensic science. 

Chair Wu. Well, Mr. Neufeld, I may not have a full under- 
standing of medicine science but my impression is that with guid- 
ance from other sources that actually is what happens in imaging, 
that is, you see a pattern of shadows and light and, you know, 
based on 10, 100, 1,000 reads, you develop patterns and they be- 
come more analytically accurate with additional data but ulti- 
mately it is a match against that background. 

Mr. Neufeld. But you wouldn’t expect that there would be 20 
different opinions on the same data looked at by 20 different ana- 
lysts, okay, and that is the difference that I am talking about. 

Chair Wu. That is absolutely correct. You would not hope for 20 
different opinions. 

Mr. Neufeld. Right. 

Chair Wu. But you might get two very different opinions from 
two different readers. 

Mr. Neufeld. I understand that, and the third point of this is 
as follows. You know, what you did have in medicine at the early 
part of the 20th century was a commitment to sort of revolutionize 
and transform medicine in this country. You had the creation of 
the National Institutes of Health [NIH] with a very, very ambitious 
research agenda, and we have never had anything — I am not even 
talking about trying to do something as complex as that or as 
grand as that, but you have never had a kind of freestanding re- 
search agenda for forensic science, not just to validate that which 
is already out there, if it indeed can be validated, but also to en- 
courage, okay, as I am sure this committee is concerned with, that 
kind of incubator for new technology, for new forensic science. 
What is going to be the next DNA, the next truth machine that we 
can build the industry out that will be very successful, not only in 
helping forensic science but also in helping commerce and export- 
ing it? You know, we want a research agenda that can do all of 
those things and it is sorely lacking at this point. 

Chair Wu. We will return to this issue, and I will be asking 
tougher questions of the other perspective on this. 

Mr. Smith. 

Mr. Smith. If you are on a roll, go ahead. 

Chair Wu. Well, I think that given the presence of other Mem- 
bers here, we want to get a round in the interest of fairness. Mr. 
Smith, please proceed. I am reining myself in. 

Mr. Smith. Thank you, Mr. Chair. 

For all of the witnesses, the entire panel here, if you wish to re- 
spond, certainly there are a lot of technical recommendations in the 
report. What would stand out to you as the highest priority, if you 
wouldn’t mind, starting with Mr. Marone? 

Mr. Marone. I don’t think you have a single highest priority. 
They are very much leveled, if you will. If you look at establishing 
maybe a priority based on what can be attained first, not easiest, 
but with least problematic issues, moving on the accreditation and 
certification, certification of individuals and accreditation of labora- 
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tories. Those are two already vibrant, rigorous programs that are 
out there and can achieve significant gains in the community. The 
certification for the individuals and the accreditation because even 
though I said that, you know, almost 85, 90 percent of the labora- 
tories are already accredited, one of the other issues that is out 
there is the other service providers. This is the ID section in a po- 
lice department where they do fingerprint comparison, you know. 
There is not that much accreditation or certification out there, cer- 
tification to a certain extent, but there is not that much accredita- 
tion out there. So by taking that first along with — and then edu- 
cation and somewhere in there you have to put in resources be- 
cause we can train individuals, we can certify the individuals, but 
if they don’t have the equipment or the people to provide the anal- 
ysis at the other end, then we are at mixed purposes. 

So your question, I am not trying to go around the circle, is we 
kind of need them all and they are separate lines that can be done 
in parallel, the accreditation, the resources. Laboratories are just 
up to their eyeballs in casework. We have got to fix that, and it 
is not a quick fix, well, we give them a whole bunch of money for 
overtime, or we outsource to provide laboratories or so forth be- 
cause that only fixes it now and then two years from now we are 
right back in the same situation. So the resource issues, the accred- 
itation and certification goes a long way towards a lot of these 
other issues as far as competency, effectiveness of the analysis and 
so forth. You look at a lot of the recommendations and they can 
really be subsumed into one, all the quality control issues into ac- 
creditation and certification. Those all can be covered by those pro- 
grams so I would place those first and then education and certainly 
resources. You pick which one you want to do first. 

Mr. Smith. Any estimate of cost? 

Mr. Marone. If I had that answer, I wouldn’t be here right now 
speaking in the capacity I am. I would probably, you know, have 
a global conglomerate answering that question to everybody. You 
know, we look at what has happened in DNA and the modest, rel- 
atively modest now, amount of money that has gone to DNA anal- 
ysis in the five years that it has been. We have seen tremendous 
progress as far as capacity enhancement and backlog reduction, 
and really let us not worry about how much actually was in the 
appropriations, how much money made it to the laboratories, and 
it was probably $50 million, maybe $60 million a year, and yet we 
saw progress. It is still not enough but we saw progress. So mul- 
tiply that by all the other disciplines. 

You know, I hesitate to throw a figure out because then some- 
body runs with it, you know, and everybody is throwing out tril- 
lions of dollars now. I don’t think we have any idea what this cost 
may be. Certainly accreditation, several million dollars for accredi- 
tation, anywhere between $5 million and $50 million to make ac- 
creditation happen, and that is not counting the cost from the lab- 
oratory’s perspective, the time that they must spend preparing for 
that. The same thing for certification. We have no — I have no idea 
how many — how much it might cost but, you know, it is a large fig- 
ure, if that helps you. You know, we batted that around the com- 
mittee and it is like there is no way to do that. You have to first 
find out what the issues are before you can figure out what it is 
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going to cost, what the numbers are, and we have yet to define the 
number of service providers outside forensic laboratories, how 
many PD ID [Police Department Identification] units are there and 
so forth. 

Mr. Smith. Thank you. Anyone else? 

Ms. Henderson. Yes. I think what we really need to do is do a 
strategic plan and I think this is — my learned colleague at the end 
of the table and on this end of the table as well. One of the things 
that we need to do is, what are our priorities, and I think that is 
the key. You know, the NAS committee listed things, they have 
recommendations, but there is no strategic plan put forth, and I 
think that is very critical, and also I have to say with Peter, re- 
search is critical. If we don’t know what is going on in all the dif- 
ferent disciplines, and this is what is interesting about forensic 
science. We are a multidisciplinary group. We are not like anything 
else. We are not like medicine, although we have, you know, foren- 
sic pathologists like Jamie with us, but we have so many different 
diverse groups within forensic science. But a lot of research could 
be done and in fact that is where you take the institutions, for ex- 
ample. You could use universities and work in conjunction with 
laboratories because the laboratories are taxed. They are overtaxed 
with many things that they have to do, and I think Pete is correct. 
We don’t know how much money this is going to cost. We have to 
take a look — what is in existence, and that is why I said let us 
start with some immediate action like what can we do with exist- 
ing things that are in place like accreditation and like certification 
programs. There are quite a few of them. And then work from 
there to improve, identify the research priorities and then move 
forward. I think that would be practical, which is one of the things 
in this economy we need to do. 

Mr. Smith. Thank you. 

Dr. Downs. 

Dr. Downs. I think I agree with what my predecessors have said. 
I would also say I think that as a practical matter, given that the 
courts are relying on this fingerprint evidence and firearms evi- 
dence, for example, and the other pattern evidence, that we have 
to validate that science for those purposes, for courtroom purposes 
because that evidence is already “in process” and we have people 
waiting for trial. We need to address that issue, I think, as one of 
those initial priorities. 

Mr. Smith. Mr. Hicks. 

Mr. Hicks. I would just like to voice my agreement to all that 
has been said here so far. I think it is — the elements are there to 
draw upon, you know, to enhance and to help address some of the 
critical questions that have been raised. I suspect much of that in- 
formation is already there. It just needs to be put into a package 
and appropriate form and then subjected to scientific scrutiny. 
That would be helpful for the courts. But it ought to be recognized, 
I think, the context of how some of these now-called sciences 
evolved, fingerprints and firearms identification, fiber identifica- 
tion, things like that. I mean, this was all investigative techniques. 
These were undertaken to try to help bring some information about 
a criminal event that has taken place. 
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So one of the first roles that the crime laboratories initially had 
to face was just simply identifying the white powdery substance as 
a controlled substance meeting the critical element of the law, so 
that of course involved in chemists being hired at the laboratory. 
But prior to that, the question of trying to reconstruct the criminal 
event and trying to then test what can be observed at the crime 
scene based — test that against the statements of witnesses that 
may be there and again trying to assess and reconstruct just ex- 
actly what took place before it is then decided whether there are 
any charges to be brought and how that would proceed in court. 

So consequently, a lot of the development, particularly of the pat- 
tern-type recognition, the observation-type techniques, such as fin- 
gerprints, such as firearms identification, other things like that, 
evolved in police departments probably from investigative per- 
sonnel and not so much scientists and then — but in my estimation, 
through the years, through organizations — forensic science organi- 
zations as these individual techniques have evolved, the agencies 
had brought in people with scientific backgrounds as they have rec- 
ognized that need. They probably were surprised when they first 
arrived at the level of sort of scientific underpinnings there and I 
think there has been a lot of work done by a lot of people to try 
to address and assure themselves that they were offering opinions 
confidently in their individual cases. So that is where I think again 
NIST would have the — again as a short-term, efficient, quick kind 
of response kind of a thing, they have the capacity to look at infor- 
mation that has been developed, identify where the gaps are and, 
where additional information is needed, and might b^e able to try 
to more aggressively and quickly and directly address some of the 
most critical comments found in the report. 

Mr. Neufeld. It has been said that for a lot of these disciplines 
that there was plenty of scientific data out there, we just didn’t col- 
lect it. One of the specific requests that was made by the National 
Academy of Sciences during the time period that they had this 
committee up and running, and they had public sessions was they 
invited people to come in and actually produce the scientific data 
that folks were referring to. And I will just use this as one small 
example. Under the odontology section on bite marks, they reached 
a conclusion, “The committee received no evidence of an existing 
scientific basis for identifying an individual to the exclusion of all 
others.” There is another report I read which 

Chair Wu. I am sorry, Mr. Neufeld. What methodology were you 
referring to there? 

Mr. Neufeld. The odontology, bite marks section, for illustrative 
purposes. There was a lot of talk in the report that a lot of these 
problems were known about back in 1999 when NIJ did a study, 
and another report that was done in 1995 and one done in 2003, 
and I think it is shortsighted if we simply believe that we can 
quickly deal with a couple of these problems and then things will 
be okay. When I read this report, the one thing I walk away with 
is that it won’t be okay, that in fact what they are saying is be- 
cause no one has ever demonstrated the will or the vision to do 
these things before, that you really do need a single entity, which 
they call a National Institute of Forensic Science, that can coordi- 
nate all these objectives. Yes, once that is up and running they can 
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prioritize, they can decide that, for instance, some of the disciplines 
that Mr. Hicks and Dr. Downs were referring to are the ones that 
need to he addressed first. But you still need this national entity 
that can look at the financial needs, for instance, of all the various 
crime lahoratories that Pete Marone was talking about. 

One of the fundamental problems we have seen in forensic 
science, and I don’t think there will be any disagreement in this 
panel, is there has been kind of a balkanization of forensic science 
in America so people have to go to 20 different pots, people have 
to deal with 20 different organizations, and it would be much bet- 
ter if there was a single entity that could coordinate all of this and 
it could create its own priorities for research, for giving out the fed- 
eral money, for doing all those things that you would expect to do 
if this is to be a science-based underteking. 

Mr. Smith. Thank you very much. 

Chair Wu. Thank you very much. 

The gentlelady from Maryland, Representative Edwards. 

Ms. Edwards. Thank you, Mr. Chair, and thank you to the 
panel. I would say I do look forward to at some point in the future 
hearing directly from NIST about some of the analyses and rec- 
ommendations and the way that they believe they can play a con- 
tinued role in the good work that they are doing out in the fourth 
Congressional District in Maryland. 

To Mr. Neufeld, I really appreciate — and I have been pro- 
nouncing your name apparently wrong since 1992, but I appreciate 
the work that you have done. I had the great fortune when I was 
at the Area Eoundation of being able to support some of the work 
of the Innocence Project and all the projects around the country 
looking at DNA and obviously other evidence that resulted in peo- 
ple being wrongfully convicted, particularly of capital crimes and 
serving life terms and facing execution, and I just think that the 
work that you have done with this new technology has been an 
amazing revelation into our criminal justice system and the way 
that it sometimes can fail people who sometimes are of little means 
and don’t have the ability to defend themselves, so thank you very 
much. 

I have a question really that relates to funding, and while you 
may not be able to project the amount of resources that it would 
take to do this work, I wonder if any of you have any estimates 
across the federal landscape of the amount of resources that are al- 
ready being spent in forensic sciences and technology. Because I 
think with a lot of things, we are not always in a position here in 
Congress of creating a new agency because we have a new field, 
and that in itself could be very expensive and maybe not even very 
productive. I look at the work, for example, around climate change 
that is actually taking place across — which has a number of dif- 
ferent kinds of disciplines contributing to the field and taking place 
across many different agencies and now with some greater coordi- 
nation out of the White House and so I wonder if you could com- 
ment about a way that we can — and particularly Ms. Henderson — 
about the way that we can look at the work that is in front of us 
and the recommendations which I think are important, but that we 
can use some existing resources or build on those capacities rather 
than creating a separate federal agency. 
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Ms. Henderson. Well, I think if we look at what is existing and 
then we would have to look, of course, at the latest legislation that 
is out there but, if you have to look at different entities, it is going 
to be NIST, it is going to be NIJ. There are forensic capacities that 
are being utilized in the Department of Defense [DOD]. There is 
the Department of Homeland Security. See, that is the thing. As 
Peter pointed out, there are many little pockets out there with dif- 
ferent resources, and in fact sometimes there is — and this goes 
back to what Pete said too. There is research that is being done 
that we in the forensic community are not privy to because it is in 
Department of Defense or something and that is not out for peer 
review, for example. So I think if we look — and I think, Pete, you 
had mentioned something about that in the new economic stimulus 
package. There is between $4 billion and $5 billion. Is that correct? 

Ms. Edwards. But do you have an idea across federal agencies 
of the resources? Maybe that is something that we need to figure 
out to get a better handle on. Whether the resources that you are 
talking about that would be used, perhaps, even to create a new 
agency already in existence, and maybe there is a way to figure out 
a coordinating role among these agencies, even the ones that are 
out of our hands in some ways like Department of Defense or 
Homeland Security. 

The other question sort of goes not so much to the funding levels, 
but what type of coordination do you think is necessary even 
across, you know, the ones that we know about, FBI, NIJ, NIST? 

Ms. Henderson. Well, I would like to talk about that because 
when I was the President of the Academy, one of my sub-themes 
was collaboration, and sometimes there isn’t as much as we would 
hope for in the forensic science community, but I think now we are 
all saying we must all work together. I mean, this is a diverse 
panel if you look at us and we have come to the table, so to speak, 
because it is of such concern both for the justice system, and I am 
saying both the criminal and the civil justice system. So I think 
what we have to do is identify all the resources that are available. 
We all want to make sure that justice, both civil and criminal, are 
successful, and we cannot do that unless we identify what is avail- 
able now. Don’t duplicate efforts. I think that is a waste of every- 
one’s time. And we have to be cognizant of what our economy is 
looking like these days. I mean, we cannot ignore that and we are 
suffering across the board here whether we are in education, the 
Innocence Project, in a crime laboratory, you know, pathology work, 
all of that. 

So I would say the first thing probably to do is to identify the 
pots of money, who is working on it and then can we bring people 
to the table. I don’t know whether, you know, people have to be 
dragged kicking and screaming or not. I am hoping not, since I 
think we are all trying to collaborate at this point. 

Ms. Edwards. My time is up, and I think this is something that 
we actually do need to explore and then we can look at the set of 
short-term recommendations that we could follow through on right 
away even though we may not be able to quite reach the long-term 
yet. Thank you, Mr. Chair. 

Chair Wu. Thank you. 

The gentleman from Georgia, Mr. Broun. 
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Mr. Broun. I thank the Chair. 

Let me give you a little background about me. I am a physician 
from Georgia and so Dr. Downs might be able to understand what 
I say. If you all need some interpretation, he will be glad to do 
that, I am sure. 

Mr. Marone said that NIST does not have all the package, and 
I am concerned. I would like to see a show of hands, please. Some 
of you seem to be promoting a new National Bureau of Forensic 
Science or new agency. Who of you all’s group are proposing a new 
national bureau? Would you please raise your hands? Okay. Three, 
four, one not. Okay. Of the four that are proposing a new national 
bureau, why not in the private sector? Why not in the states? Why 
can’t this be done? Because I am as a scientist seeking truth all 
the time. When I graduated from medical school, the Medical Col- 
lege of Georgia in Augusta, I was taught things as being absolutely 
true. Three or 4 years later, through continuing medical education, 
I found the opposite is true, and I can give you many examples of 
that, and that is true with all of science and we have to have peer 
review and we have to have the independence that Ms. Henderson 
was describing, and having that independence is extremely impor- 
tant as far as I am concerned to make sure that we don’t convict 
people who are not guilty. I want to put the guilty folks in jail and 
make them pay for their crimes and I want to make sure that peo- 
ple not guilty are exonerated if they are charged. 

So why not do this in the private sector? We have got two com- 
peting forces here, the district attorneys, the prosecutors on one 
hand, the defense attorneys on the other with a lot of money in- 
volved on both sides at the local and State level. Why not allow 
market forces to develop this kind of scientific inquiry to find the 
truth and the new truth as it develops? Mr. Hicks? 

Mr. Hicks. Well, I think the — again, because this is driven typi- 
cally by the D.A.’s, I mean, they are the ones that — and the police 
investigators at the crime scene — they are the ones that have the 
need to try to gather the kind of information that will help again 
reconstruct the event, establish elements of the crime, maybe link 
the suspect and the victim together. So it seems to me that is 
where the need is going to be defined. And then whether or not you 
can turn that to the private sector, I think you probably could. I 
think maybe that is where NIST actually is kind of uniquely posi- 
tioned because they are involved with the private sector to a great 
extent, and it just strikes me that if given this role with respect 
to the forensic activities, as these new needs are defined and 
emerge, they may recognize opportunities in the private sector that 
can be brought to bear on those. And of course, just as with DNA 
technology, while the significance of the technology was recognized 
early on, but having the reagents, the testing equipment, all the 
supplies necessary for performance in the laboratory, these all had 
to be communicated with the private sector and so there was, you 
know, a lot of interaction there at that time. The private sector was 
eager to find out what the needs were because, I think, they too 
recognized the potential for growth in that area. 

Mr. Broun. Thank you, Mr. Hicks. 

I would like to ask another show of hands, who of you all out of 
the panel have read and studied the Constitution of the United 
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States? Could I see hands? Okay. Four or five of you. I carry a copy 
in my pocket and I believe in this document as it was intended by 
our Founding Fathers. Could you all show me somewhere in this 
document where we should develop a new bureau of agency of fo- 
rensic medicine or forensic science here in the United States? If 
you all could show me that, I would appreciate it. 

Ms. Henderson. Actually Peter would probably say something 
like we could look for a penumbra, right, or a shadow within some 
of the Constitutional amendments that say that we — to protect peo- 
ple’s rights that we would be able to have something like this. 
Peter? 

Mr. Neufeld. Congressman, if I may, I also wish to respond to 
your last question because I think you raised a very good question, 
and I actually do believe that the private sector can play a huge 
role in doing a lot of the research that you are describing, but the 
one overarching principle that came out of this report, and I think 
there is no disagreement on this panel, is that whatever fixes need 
to happen have to happen upstream of a courtroom, that histori- 
cally defense lawyers, prosecutors and judges have not done a very 
satisfying job of separating the wheat from the chaff when it comes 
to good science and bad science in criminal cases. I would be more 
than happy to send you a peer-reviewed article that I wrote last 
year on that specific subject, and what you will see is that even the 
very famous Daubert decision that came down in 1993 is not really 
used in criminal cases, very, very rarely, and that it is believed by 
everybody here that if you can get this stuff right before it ever 
gets into a courtroom, then we can all have much more confidence 
in what goes on, and you can’t simply leave it to the so-called cru- 
cible of the courtroom to work it out. 

Mr. Broun. Mr. Neufeld, I appreciate that. My time is about out. 
If the Chair would just permit me to make a statement, then I will 
quit. 

Chair Wu. Absolutely. 

Mr. Broun. Back to my question about the Constitution, unless 
you look at a perverted sense of the Constitution, you will not find 
in that document anywhere Constitutional authority to develop a 
new national agency or department of forensic science. You won’t 
find it. But we are operating here on the perverted idea in Con- 
gress, the courts as well as the Administration whether it is Re- 
publican or Democrat, all seem to operate on a perverted idea of 
what the Constitution is all about, and I find that very regrettable. 
But as a scientist if I am extremely interested in finding truth 
whether it is in forensic medicine, forensic science, just even medi- 
cine as I still practice or not, but I don’t think we are going to have 
the intellectual freedom with a new government body because there 
is going to be government control over that body, and I encourage 
you to think long and hard before continuing to promote a national 
body. NIST does a great job of setting standards and I think we 
have other opportunities to develop truth in the forensic areas 
without developing a new body, and we frankly don’t have the 
money now to develop these new standards. So I encourage you 
and others to look at — we have got to solve the economic problem 
in America and developing new hoodies and new bureaus and other 
things, maybe they are nice and maybe they are not Constitutional 
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but we would want to do that. I think there are better ways than 
trying to look at that, and let us find those solutions because I 
don’t want anybody sitting in jail who is not guilty and I want to 
know the truth as a physician. 

So I have other questions I will submit for you all to answer and 
I appreciate you all’s time and I thank the Chair. 

Chair Wu. Thank you, Mr. Broun. I am sure that we will be able 
to get back to you on a second round of questions if you would like, 
and I would like to thank the gentleman from Georgia for giving 
me the opportunity to pull out my hip pocket copy of the Constitu- 
tion. The argument is typically that article 1, section 8 provides 
various authorities. There is a specific authorizing provision in the 
Constitution for NIST to provide a system of weights and measures 
for the country but I just want to point out, because this issue has 
come up in my Congressional district repeatedly, usually with re- 
spect to Social Security or Medicare about Constitutional authority. 
I just want to point out that there doesn’t appear to be textual ref- 
erence to NASA or to the Air Force in the Constitution either but 
we have seen fit to stretch it in each instance, and this is not to 
engage the gentleman in Constitutional debate at this point but we 
perhaps could continue the conversation over lunch sometime. 

Mr. Broun. If the Chair would yield a moment? 

Chair Wu. I would be happy to yield. 

Mr. Broun. I would love to have that opportunity to have lunch 
with you and discuss that, but from my perspective, we are oper- 
ating governmentally in the Congress, pretty much throughout the 
Congress as well as in the federal court system as well as in the 
Administration on a perverted idea of what the Constitution is all 
about, and I believe in the original intent of the Constitution. Na- 
tional defense is Constitutional so therefore the Air Force and 
NASA and some of those other things that were not specifically 
mentioned fall within the aegis of national security and national 
defense. NIST certainly is one of those things that I agree we need 
to have the national standards, and that is the reason I would like 
to see NIST take over some of these things to make sure that the 
science is correct, but here in this committee, throughout Congress, 
we hear people talk about the climate change and global warming 
that is absolutely certain manmade and there are many, many sci- 
entists across the world who say that is absolutely not true and 
there are scientists who look at all things, in my medicine, my 
field, and others, and there is always debate, and that debate is 
good in the scientific community because that is what peer review 
is all about, and I think it would be critical for us to continue in 
forensic science back to this issue so that we have that independ- 
ence and have many entities looking at these various things wheth- 
er it is DNA testing or bite marks or other entities so that we get 
the truth and continue to seek that truth. Having one federal body 
that is focused on this is I think counter to good scientific inquiry, 
and besides being un-Constitutional in my opinion. So let us have 
lunch and we will talk about that further. Thank you. 

Chair Wu. I thank the gentleman. 

Mr. Broun. I thank the Chair. 

Chair Wu. Reclaiming my time. While the gentleman from Geor- 
gia and I may have slightly different Constitutional interpreta- 
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tions, I think we share a concern about whether the creation of a 
new agency at this point in time is the appropriate response, and 
I would like to get to that after we return to mining the subject 
of the core concern about is there sufficient science, where is the 
science behind forensic science, what difference does it make. I am 
still trying to understand the core concern here, and forgive me if 
I am a little bit slow, but it appears to me that with DNA evidence 
we had a body of science that was developed independently of any 
forensic application and then a forensic application was found and 
eventually solidified, but DNA is something that we have been 
working on since the 1950s, maybe even a little bit before, but 
there is an independent body of work. What Mr. Hicks seems to in- 
dicate is that a lot of the methodolo^ developed in forensics stems 
from investigative work and is experiential and a body of work that 
developed over time and pieces of it have been — pieces of it are 
supported by research, other pieces remain perhaps more experien- 
tial. Am I beginning to understand the picture here, Mr. Hicks? 
Would you care to expand on that? 

Mr. Hicks. Yes, I think you have hit it right on the head. That 
is exactly right. And as Peter mentioned earlier, I don’t know what 
the response was when they invited those practitioners in those 
fields to come forward with information. I suspect that they didn’t. 
I suspect part of it may have been an issue of trust and a question 
about where is this going, who are we giving it to, and knowing 
that they operate in a very adversarial environment of the court- 
room all the time. But the other is that it may just not have been 
in sort of the more formal scientific forum as well. And that is 
where again I think if people who are trained and have the experi- 
ence in that type of activity, if that could be brought to bear on the 
existing information — and there will be gaps, I am sure, identified 
and holes identified and 

Chair Wu. Can we try to bear down on the issue of what dif- 
ference would it make? Now, Mr. Neufeld gave a very graphic ex- 
ample of 200 innocent individuals exonerated by DNA, let us say, 
who were convicted, subsequently exonerated, and out of those 200 
perhaps 100 perpetrators who were, if you will, loose on the streets 
because of the wrongful incarceration of the 200, that 100 real per- 
petrators, if you will, were loose longer. I mean, that is one graphic 
example of a difference that it would make. There seems to be dif- 
ferent levels of challenge as to different testing methods whether 
it is ballistics or bite marks or hair or paint chip analysis. Can the 
panel further address for me examples of what difference it might 
or might not make to the judicial process if we were to apply 
science more broadly to what has historically been a collection of 
experiential data points? 

Ms. Henderson. Mr. Chair, if I could respond. One thing, and 
I think Peter pointed this out also, we have to remember in the 
criminal justice system only two to four percent of the cases ever 
go to trial, so we want to make sure that — so we are not really able 
to cross-examine and challenge many of these issues because things 
are pled out, there are all kinds of other things that go on. I would 
say because we have such a diverse area in forensic science, like 
Dr. Downs, pathology is not really — I don’t think there are really 
challenges to that as much although there are some, like shaken 
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baby syndrome, and things like this come up as theoretical debates 
and also are challenged in court. But then we have the pattern evi- 
dence area and I think that is really when we look at the NAS re- 
port, they are looking at what we call pattern evidence. We are 
looking at fingerprints, we are looking at bite marks, we are look- 
ing — see, paint and things like that, we have chemistry. I mean, 
that — again, there is not as many, I think, attacks on toxicology, 
on chemistry, drug chemistry. I mean, there are always new meth- 
odologies that are developed. 

Chair Wu. Are most of the problems focused in these pattern 
areas where we seem to have, if you will, a statistical problem? 

Ms. Henderson. And you can’t — I would say one thing, that they 
have not — you can’t really have statistics in some of these areas. 
There are actually in tool marks, for example — I will give you an 
example. Somebody comes to pry open, you know, your sliding door 
and then they have someone come from the crime scene to say, 
here, we know that this is the pry bar that we just found in this 
person’s car to pry open that door. There is a debate whether you 
count striation marks. I mean, there are two theories of this. One 
group says we don’t need to do that. The other people say — so with- 
in — and again, that is like science. You are always debating in 
science, coming up with new methodologies. So there are actually — 
and like Pete pointed out with the knife patterns, that is another 
one. They have all kinds of pattern evidence with tool marks but 
it is highly debated. So I think I saw, at least when I read the 
whole report, the more the challenges are in the area of what I 
would call pattern recognition forensic science, but not in some of 
what I would say forensic pathology, toxicology, drug chemistry and 
areas like that, and I don’t think that is really where the con- 
centration was in the report. 

Chair Wu. Help me understand that. Where there are things like 
toxicology reports and chemical analysis of paint chips, do you all 
agree that those are more settled procedures and less doubt about 
them? Mr. Neufeld. 

Mr. Neufeld. I agree with your original comment that the big- 
gest problems occur in those so-called matching disciplines, pattern 
disciplines, but there are other types of problems in the way that 
they are actually implemented in the criminal justice system which 
you should be made aware of, which are in the NAS report. For in- 
stance, since most cases don’t involve DNA, we all agree on that, 
and we all agree that most cases don’t go to trial. Most cases are 
either dismissed or resolved by a plea of guilty and so therefore in 
most cases the people who are the principles, the lawyers and the 
defendant and the victim, are looking at a lab report, a piece of 
paper, and there are no national standards on what goes into a lab 
report. And one of the things that the NAS report calls for is there 
needs to be national standards so whoever reports the report can 
figure out what happened. 

Chair Wu. So even where there is, if you will, more science as 
in chemistry, there are certifications issues about the accuracy of 
the lab tests. There are issues about procedure. There are issues 
about the format and the content of various reports. 

Mr. Neufeld. That is correct. Thank you. 
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Chair Wu. And nobody disagrees with that. But is there still con- 
sensus that there is a much bigger problem in the pattern recogni- 
tion fields like ballistics, bite marks, fingerprints? Dr. Downs. 

Dr. Downs. I think what we are looking at is a couple of issues 
that overlap. One is the fundamental scientific testing, the repro- 
ducible number, and I am going to probably get my good friend, 
Mr. Neufeld, upset, but he refers to “DNA exonerations.” To my 
knowledge, DNA has never exonerated anyone. It has been used for 
that purpose but it is only a test result, and we have to place that 
test result into context. DNA has never convicted anyone. It has 
been used and interpreted for that purpose but what we are talking 
about is the metric of actually performing a scientific test. 

The accreditation and certification goes to the scientist practi- 
tioner — that they are actually qualified to interpret that test result 
and put it into the context. So I think that part of the report, that 
you need to have both of those together simultaneously because the 
reports need to be understood. They need to be understandable. 
Someone needs to be able to read my report and understand why 
I made a determination. 

Chair Wu. Well, Dr. Downs, I think that we are in agreement 
that if there is a sound methodology, one still has to have a sound 
practitioner and have standards for the form of the report and the 
content of the report. 

Dr. Downs. Yes, sir. 

Chair Wu. So we are in agreement on that, and there is a certifi- 
cation issue here and a standard-setting set of issues. I am trying 
to get back to, are there core issues with some of these technologies 
that we use that have a deep histoiy but perhaps have not been 
analyzed in ways that we would consider supported by lab science? 
Ms. Henderson? 

Ms. Henderson. Yes. Actually this brings up another issue 
which I wanted to touch on is education. 

Chair Wu. Can we finish this one first? 

Ms. Henderson. Yes. Well, that is what I am getting at. I am 
going in a circular fashion right now. No, actually it is education 
because lawyers for a long time — these things weren’t challenged 
because lawyers did not have science backgrounds. Only 5.3 per- 
cent of law students have any education in physical sciences. So 
now that people are getting, I would say, up to speed in whether 
it is computer science or something else, now there are many more 
challenges that are being made, and for a long time fingerprints 
were never challenged, tool marks were never challenged. It was a 
given that this is good science. But then when people started ask- 
ing well, where is the rigor, where is — and there is the very famous 
case that took place in Philadelphia with fingerprints. It was the 
first time that somebody in federal court challenged a fingerprint, 
and this was in a bank robbery case, and all of a sudden people 
said well, where is the data, we don’t have anything that supports 
that the fingerprint evidence is really valid. So I think that is 
where we are looking, and these are many cases. I mean, if you go 
to my website, NCSTL.org, we have cataloged all these types of 
cases that say here is where the challenges are and that is again, 
I think — really what we are seeing is the challenges are being 
made in things that, as John said, developed through law enforce- 
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ment but then didn’t have the rigor until the attorneys started get- 
ting educated, and they are still not that well educated, I have to 
say, in most science, other than Peter Neufeld, of course. But, you 
know, that is one of the things, and he has been doing this for 
years, but other people are not being trained in that particular 
area. So I think the rigor needs to be imposed in many of, I would 
say, traditionally accepted pattern evidence areas and that is what 
the report says. 

Chair Wu. Thank you, Ms. Henderson. 

Mr. Hicks, you headed up the FBI crime lab. Have we just been 
taking on faith these fingerprint matches, these bite mark matches, 
and if you drill down to really focus on: is there evidence that a 
match is a match, do we have problems when we actually drill 
down and start asking those questions? 

Mr. Hicks. Well, of course, I am not an expert in all those areas, 
you know, to that extent, but it is experientially based and I think 
if you were to speak with someone who has worked in that field 
for some period of time, they have confidence that they are able to 
distinguish patterns. But again, there are so many uncertainties in 
an actual forensic evidence case, for example, fingerprints. You 
may not have a full, clear image. You may 

Chair Wu. But, I mean, a full fingerprint is a full fingerprint, but 
the problem is you are frequently working with something a lot 
less than that. 

Mr. Hicks. What you are faced with, right. And so that is where 
the — as Pete mentioned earlier, about the quality assurance prac- 
tices where you do want to be sure that you have some level of re- 
dundancy in your analytical system. You have a confirmation proc- 
ess maybe where somebody else looks at it and verifies, at the very 
least reviews, the work done to agree that they come to the same 
opinion. And can errors happen? I think they can as has been dem- 
onstrated and undoubtedly will in the future. Errors even happen 
in medicine with all the rigor that is behind that. So I think that 
is where the quality control process and the accreditation process 
of course supports that to he sure that you have systems in place 
that help to detect when things go wrong or inconsistent, you 
know, with what the sort of established community standards. 

I think if you were to go — I mentioned scientific working groups 
earlier. I think if you go to the FBI website, for example, and then 
look at some of their publications. Crime Laboratory Digest, for ex- 
ample, is one of those publications, and you will find on there list- 
ings of recommended guidelines for fiber identification, for exam- 
ple, fiber matching, and it will go to the level of what should be 
included in the report. It will talk about the kinds of tests which 
should be at least considered and applied, although not all tests 
would apply in all circumstances, but at least it defines which tests 
will provide certain elements of information that might help to re- 
solve whatever question it is they have been put to. 

Chair Wu. Mr. Hicks, in those fields where the FBI does have 
guidelines, in your professional experience, what percentage of 
tests submitted in those fields where there are guidelines do you 
think actually meet those guidelines? 

Mr. Hicks. I am reluctant to even hazard a guess. I don’t know. 
It has been — first, with the FBI, it has been a long time since I 
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have been there. Much has changed in the last 10 or 15 years at 
the FBI as in all laboratories — the entire community, in part be- 
cause of the DNA experience. 

Chair Wu. Yes, this is why we are spending a bit of time on this 
because frequently when you focus down on an area, as a legislator 
I don’t get to do that nearly as often as I want to, what is there 
is not what one fully expects and many of us strive for original in- 
tent or for truth but it is a little bit slipperier than being able to 
get it on the first pass. I guess even though I didn’t — I don’t think 
I have ever seen the TV show. I perhaps fell in the same trap of 
assuming that because folks said it was so, it must be so, and I am 
beginning to wonder if it ain’t so and whether we should be asking 
that question more consistently. 

Mr. Hicks. Well, I think, again, it is a question of being in the 
forum that is expected, and that is again why I keep getting back 
to NIST. I mean, they have the competencies to help make that as- 
sessment, to look at that kind of information and working with the 
laboratories and the scientific working groups of experts in those 
individual fields, people that are at least practitioners in the field 
to draw together what information is there and put it to that kind 
of scrutiny, and I suspect that there will be many areas where they 
can find that there are some gaps that need to be filled. Some 
areas might just be simply a matter of conducting — refining the 
scope of the study and performing the study in a slightly different 
way to get to the very specific questions being asked. 

Chair Wu. Well, I want to get to the other Members for another 
round, and I will continue this, but I just want to comment that 
it disturbed me greatly when I made the transition from a science 
background to law school and then it took me a while to figure out 
how the paradigm had shifted because in science you kind of work 
at something and you have competing hypotheses. Until you collect 
the data you don’t draw a conclusion about which of the competing 
hypotheses one should proceed upon. With law, with judicial proc- 
ess or the legislative process, it is really quite different. There is 
a deadline and there is a deadline for decision. There is procedural 
fairness but one has to reach a decision by the deadline and you 
make the best choice you can under the procedural rules and then 
you live with that decision until something else comes back and 
you reverse it. It was very unsettling to come to that conclusion. 
I am still not sure that I am fully comfortable with it but I am not 
sure that there is any way to proceed in our society without those 
deadlines. I am still going to come back to this topic before getting 
to a few crass administrative things like cost and transitional 
issues. 

Mr. Smith, you have been very patient. Thank you. 

Mr. Smith. Thank you. Actually I find this interesting and I ap- 
preciate the expertise that you bring. That is, I think, why we have 
these hearings and I am grateful for the opportunity to participate. 

We have got progress of science and we have got a criminal jus- 
tice system. Are they keeping up with each other? I mean, Mr. 
Neufeld, you cited over 200 cases and I certainly commend your or- 
ganization for striving for a better way, if you will. If we used to- 
day’s system that is most often practiced, I mean each state would 
probably have a little different way of doing things but if we ap- 
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plied today’s practices to those cases over the last several years, I 
am not real certain with the timeline of all of those cases that you 
mentioned, but have we made progress? How are we doing, say, 
from the 40,000-foot level? 

Mr. Neufeld. You have made progress with respect to those 
cases which would be resolved through DNA testing, but as — be- 
cause DNA is that robust. But again, as everybody on this panel 
will tell you, the types of cases which lend themselves to DNA is 
a very small minority of what goes on in a crime laboratory or 
what goes on in the broader area called forensic science. Many of 
the same disciplines that gave rise to the wrongful convictions are 
still practiced today and they are still practiced today much the 
same way they were practiced five or ten or fifteen years ago. They 
haven’t changed, and that is one of the reasons why there is con- 
cern for a new initiative because others before have failed to have 
that initiative to make the changes. Okay. People knew, for in- 
stance — and I am not going to — John Hicks was an expert in hair 
microscopy which the Chair asked him about, that is, looking at 
hairs under a microscope, a hair from a crime scene, and com- 
paring with a hair or hairs from a suspect and seeing whether they 
are similar. They would look at, you know, perhaps a dozen or 
more variables, and I will defer to him on what the exact number 
is. But the problem is, they never had any empirical data as to how 
common or rare each of those variables were. Nevertheless, they 
would make statements in courts of law about how unusual it is 
to find two things that are similar or common without any data- 
base, without any empirical data, and to a large extent the problem 
with a lot of these so-called matching disciplines is they lack empir- 
ical databases to allow people to create a statement about an asso- 
ciation, and that is still a problem today. It hasn’t changed. And 
it is not getting any better in the courts because judges don’t deal 
with it any more adequately and the lawyers, the defense lawyers 
and prosecutors, don’t deal with it any more adequately because if 
they had done well in organic chemistry they would have followed 
Mr. Wu to medical school as opposed to me to law school. It is that 
simple. 

Chair Wu. Mr. Hicks, do you want to respond? 

Mr. Smith. Go ahead. 

Mr. Hicks. Well, again, with hair identification you are looking 
at features that may help to distinguish one person from another 
but always in the reports that were issued there was a disclaimer 
more or less, a warning statement put in there, that this is not an 
absolute means of identification, and so it should be viewed in that 
light. There may have been circumstances where the hair had been 
artificially treated, for example, repeatedly where it would add 
some level of uniqueness. At least in the experience of the exam- 
iner it would seem to be something that they had rarely observed 
and that might be offered during the course of testimony there to — 
but I am not aware of any instance where there was testimony 
given in a hair case, maybe Peter knows some, but some instance 
where it was given that this is an absolute match that nobody else 
has. It was always considered — urged that it be considered in the 
context of other information. And so, for example, in some cases, 
it might have been a fiber case, for example, if you find a blue 
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nylon fiber on a victim, on a homicide victim, and you find a sus- 
pect that has a blue nylon sweater. That may be some association 
but of course there are many sweaters that might have been pro- 
duced like that so that I think intuitively most people would recog- 
nize that and wouldn’t have difficulty understanding that that is 
not an absolute association. 

On the other hand, if you have a case as in Georgia, the Wayne 
Williams case some years ago, the Atlanta murders case, as it was 
referred to, where there were a number of young men who were 
found killed and there were many different fiber types that were 
found, 28 different fiber types, in fact, that were consistently found 
on the homicide victims and there was at the suspect that was 
eventually developed sources for those fiber types were found in 
one location. Now, was it an absolute identification? I don’t think 
so. There was an effort to try to develop some statistical estimate 
of how likely it might be that type of circumstance might occur. 
But that is the challenge again. In forensics, you don’t Imow what 
you are going to be presented with, and the whole idea is to try 
to assess and reconstruct what you are observing and to see if it 
might help bear light on a particular investigation, particularly ei- 
ther to corroborate or dispute eyewitness testimony that you might 
have or other facts and circumstances that you have. It should al- 
ways be considered in the context of the whole case, and I think 
that is what you had gotten to earlier, I guess. Of course, that is 
sort of the legal requirement to look at the totality of things and 
assess whether or not you can come and make your best decision 
based on the information you have. In some respects, that is taking 
place to some extent in some of those types of experiential types 
of practices in some forensic labs. 

On the other hand, hair identification, the cases that Peter is re- 
ferring to where they had success in reversing these convictions, 
those are convictions which occurred 15 or 20 years ago prior to the 
advent of DNA technology typically. If you were looking at a foren- 
sic laboratory today, I suspect there are a few that actually end 
with the microscopic observation of features of the hair. Now they 
would typically use that only to identify hairs which might be good 
candidates for DNA analysis. So rather than analyze 20 different 
hairs recovered in the debris from a crime scene, they will focus on 
one or two that seem to be similar in appearance maybe to the hair 
from the suspect source that they are considering but then they 
would isolate those hairs that looked to be the best candidates for 
a potential DNA match and then pass that on for DNA confirma- 
tion. 

Mr. Neufeld. You know what? Actually it proves too much be- 
cause even when you talk about a combination between hair and 
mitochondrial DNA, you have the National Academy of Sciences ex- 
plicitly reporting on page 5-26 of their report, but no studies have 
been performed, referring to mitochondrial, working with hair mi- 
croscopy specifically to quantify the reliability of their joint use. 
The problem is, frankly there are dozens of cases that we have 
where people were wrongly convicted based on the inappropriate 
use of statistics in those hair microscopy cases and sometimes it 
was FBI agents themselves who actually offered these statistics 
completely in the absence of any empirical database. That is docu- 
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merited in transcripts. We can share them with the panel. It is not 
at all controversial. 

But there is a bigger problem. Even if you don’t do as we did in 
the case which I submitted to the panel, say ^ving a number of 
one in 10,000, even if you say that something is more likely than 
not to have come from this individual, that in itself, even without 
giving a number, is a probabilistic statement and you can’t give a 
probabilistic statement unless you have some empirical data. So it 
is not enough to say that we would have a disclaimer that we will 
not say it is this person to the exclusion of the rest of the world, 
but when you give any statement like that, it most likely hairs or 
more likely than not hairs, that is a probabilistic statement and 
you can’t make those kinds of statement in the absence of a sci- 
entific empirical database, and they never had it. 

Mr. Smith. Ms. Henderson? 

Ms. Henderson. Yes. I thought Peter might cite to the — was it 
the Williamson case that was in Oklahoma, I believe, or Texas. 
There have been cases where they have said something was a 
match with hairs and fibers and they said you cannot do that. It 
is true, as John says, there are some, you know, evaluations, im- 
provements now with hair and fiber evidence, but a lot of labora- 
tories have done away with microscopy. They just said we don’t 
want to do this anymore, instead we are going to see if we can do 
mitochondrial DNA testing, we will do that on the hairs but we are 
not going to go ahead and just say it is microscopically similar be- 
cause there is not the data. 

Now, one thing I wanted to point out though, when you asked 
before about whether — how reliable certain areas were, there was 
a publication in the Journal of Forensic Sciences on proficiency 
testing. They went back to 1978 and looked at — Joe Peterson is the 
author of this particular article and he has done an update. He 
started in 1978 and looked at proficiency testing in every area of 
forensic science and their reliability, and I have to say hair and 
fiber was one of them. You might as well as have flipped a coin. 
In fifty percent of the cases they made misidentifications and so 
that is I think something that — and I can provide that to the Com- 
mittee if they would like to look at this particular study. 

Chair Wu. Ms. Henderson, can you explain that to me a little bit 
further? I don’t know what you mean by proficiency testing. 

Ms. Henderson. Okay. 

Chair Wu. And when you say 50 percent is misidentified, tell me 
what this means. 

Ms. Henderson. Okay. Pete can probably talk more about pro- 
ficiency testing because he does this in the laboratory. 

Mr. Marone. Sure. 

Ms. Henderson. Go ahead, Pete. 

Mr. Marone. Proficiency testing is a quality assurance method, 
if you will, that is designed to test, ascertain the competency of the 
individual examiner. Each drug chemist every year, accredited lab- 
oratories must go through a proficiency testing program. For exam- 
ple, every drug chemist is given an unknown. They have to identify 
what it is. That could either be from an external source or an inter- 
nal source but they don’t know what the outcome is. And it is the 
same thing for trace evidence, for DNA folks. They will get a stain. 
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identify the stain, tell us what the profile is, is there semen present 
or whatever. And so what it literally is, it is a test of the com- 
petency of both the individual and the operating process within the 
laboratory. DNA requires two a year. Everybody else gets one a 
year in every discipline. Part of the proficiency testing process is 
to ascertain why you got the wrong answer, whatever that might 
be. In a lot of instances it is something minor that you can fix. If 
it is an instance where you find out the person really has issues, 
that individual is taken off of work until the problem is fixed, and 
at that same time you go back and look at other work that that 
person has done prior to that proficiency test to see if those issues 
are 

Chair Wu. Actually I misunderstood you. When you were talking 
about proficiency testing and then said 50 percent of test results 
were incorrect, I thought the implication was that 50 percent of the 
results submitted as evidence were incorrect. 

Ms. Henderson. No, this is looking at proficiency testing within 
the laboratory, not necessarily that they made it to the courtroom, 
if I wanted to — and again, it was in certain areas. Now, again, 
when they started in 1978 and looked at this and moved forward, 
we have put in place, I have to say in the forensic community, a 
lot more proficiency tests than were ever done before. We also have 
put into place of course ASCLAD/LAB [American Society of Crime 
Laboratory Directors — Laboratory Accreditation Board] accredita- 
tion, which then requires these proficiency tests. Before many lab- 
oratories did not have these requirements, and I know Peter 
Neufeld will probably chime in on this at some point. But that is 
one of the things that have been improved. I have to say, things 
have improved over the years, although I can say it is human na- 
ture. It is not perfect. I mean, these are human beings doing lab- 
oratory tests. But what they are trying to do — and that is why they 
have quality assurance groups that go out to the laboratories and 
identify if there are weaknesses perhaps in the system, and that 
is the other thing that they are trying to work through and that 
is something to encourage, I believe with more funding as well. 

Chair Wu. Here is an analogy from a different field. Ms. Hender- 
son, what you are saying is that this is like having sanitary tests 
for restaurants and the restaurants fail 50 percent of the tests or 
inspections but that is not to say that 50 percent of the customers 
are necessarily eating unsanitary food? 

Ms. Henderson. I don’t know if I would say it that way. I have 
to say, with all due respect, I think that is putting words in my 
mouth. I don’t think that is really — what I am saying is, in certain 
areas reflected in the work by Dr. Peterson, he found that over the 
years, and he looked at 20 or more years of proficiency tests, that 
in certain areas, I won’t say all areas of forensic science, but in cer- 
tain areas of forensic science people failed proficiency tests, right, 
and that was in — the hair and fiber was one of the most, I would 
say, telling areas of the proficiency test failures. 

Chair Wu. I am sorry, Ms. Henderson. You all are experts. That 
is why you are here. We are not. That is why we are here. And 
I am just trying to understand the policy implications of what you 
all are trying to tell us. 

Ms. Henderson. Okay. I think Peter can address that. 
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Mr. Neufeld. Mr. Wu, there is a fundamental disconnect, and 
the fundamental disconnect is that the reason you use proficiency 
tests is there is no way to know. When you are looking at a piece 
of crime scene evidence and you match it to me, did you get the 
right answer or the wrong answer, if you will, because you don’t 
have a control. It is an unknown. And so proficiency tests are a 
substitute for that. Is that clear kind of? That is the fundamental 
difference. So for instance, when you 

Chair Wu. That is clear. It is somewhat troubling but it is clear. 

Mr. Neufeld. Well, it is very troubling and so one of the things 
that you would want from a national 

Chair Wu. Mr. Hicks does not agree. 

Mr. Neufeld. One of the things you would want from a National 
Institute of Forensic Science, for instance, would be to come up 
with a program of proficiency testing because there are four types 
of proficiency testing. There are external, there are internal, there 
are open, and there are blind. So a lot of the proficiency testing 
that is done, for instance, is the kind where the individual analyst 
knows it is a proficiency test and may or may not treat it the same 
way that he or she would actual casework. So what you would like 
to do ideally is to make the proficiency test more challenging and 
more robust and be able to sort of move it into the lab system so 
the proficiency test looks no different than an actual case. So you 
get the laboratory and the personnel to treat it the same way they 
would a regular case. It is expensive to do that. I think we all 
agree with that. But hopefully if you had this NIFS, okay, they 
could create national standards, they could create, if you will, a na- 
tional proficiency test so the expense would not be on every labora- 
tory and that kind of robust proficiency testing could happen more 
consistently throughout the country. The reason you want to do 
it — one of the problems we had, for instance, you know, in some of 
these other disciplines is you can assume that you have got the 
right person, but you don’t have the same kind of scientific control 
that you have with the proficiency test to tell you for sure that you 
have the right person. 

Mr. Smith. Full circle. Back to the creation of a new agency per- 
haps. Do we not have enough of a grasp of where we need to go 
within the current agency framework, NIST or however we might 
proceed without creating yet another new agency that I think could 
end up being a bit of a distraction with the administrative parts 
of it rather than ramping up with current agency framework. 

Ms. Henderson. I would like to go back to my immediate action 
first. I think let us take existing resources. And we do have — I 
want to mention, we do have ASCLAD/LAB, which is the American 
Society of Crime Laboratory Directors Laboratory Accreditation 
Board, which also has testing methods. NIST has testing methods 
in place already and I think then we do the interim action. So first 
let us start with what we have in existence. We don’t throw out the 
baby with the bathwater, to use a hackneyed phrase here, but go 
ahead and say what do we have, and we have to corral the existing 
resources and I think Ms. Edwards, when she said let us see what 
is out there, we need to see what is existing in terms of funding, 
then let us see what federal resources we already have in terms of 
testing and things like that. Then we go to the interim action. 
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which would be to evaluate strategic policy decisions and strategies 
because we need to say what do we have here right now, and I 
think probably us in the forensic community would be able to prob- 
ably pull all these things together and see what is out there. Then 
do the interim action. Then we go to the long-term action. I think 
it has to be a three-step plan. I think that is a much better way 
to exercise this particularly and looking at policy and strategies. 

Mr. Smith. Thank you. 

Chair Wu. Thank you, Mr. Smith. 

I ask the forbearance of the witnesses in repeatedly asking these 
questions related to the role of science and forensics and why it 
makes a difference. I think this is a topic to which we will return 
at some future date. I just want to say in my own defense or ad- 
mission of guilt that I have been asking why does nanotechnology 
matter for the last ten years because people don’t seem to have 
good explanations about why it should be important just because 
it is small. And I have come to the conclusion that it is important 
and it is worth supporting. I have come to the conclusion that we 
are on to something here and that it deserves more focus, but I still 
quite frankly do not — I am still trying to understand the role that 
scientific rigor can play in being brought to bear on what has been 
an experiential field for the most part. Mr. Neufeld has provided 
some graphic examples based on DNA and I am trying to under- 
stand how it might affect the rest of what we do, whether it is con- 
viction rates going up or going down, and our certainty about pro- 
viding a sound service. I think that Mr. Smith has asked some good 
questions about what would happen in the organizational interim 
in trying to organize a new agency if that were the path we were 
to choose. 

I want to focus on that a little bit, but first I start with Mr. 
Marone, and Mr. Marone, you said that resources are a real prob- 
lem, but when asked specifically about how much more in re- 
sources, you begged off on the question, and I want to press you 
a little bit on that because it is easy to come here and say we need 
more, and we are in the line-drawing business about how much 
more, so if you are going to ask for more, I am going to have to 
ask you how much more. 

Mr. Marone. Well, I didn’t beg off from the answer of what kind 
of resources, how much resources. I begged off the question as to 
how much it is going to cost, which are two different things, one 
could argue. But for example, if you want to look at resources 

Chair Wu. We deal with dollar funding here, so if you could help 
us with that metric? 

Mr. Marone. Well, I can tell you things that it is going to take. 
For example, we need more people. How many people? We have to 
assess that and find out where we are. But where does that begin? 
We need a better entry source for our examiners. One of the things 
that we are looking at is the forensic science applicant pool. Who 
do we want them to be? Do we want them to be hard science or 
would we like them to be more science based and not requiring a 
baccalaureate degree as in many instances now with fingerprint ex- 
aminers, firearms examiners and so forth. So we need to start at 
that level just like Dr. Downs needs to start with — if you need 
more people, you need to educate more people, you need to train 
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them for pathology. You know, there are reasons why people go 
into other fields. We have got to make it more meaningful to them, 
more palatable to them to go into the forensic science field, to go 
into public service. Forensic science has no scholarship program, 
for example, like in graduate school they get a free ride to go get 
a Ph.D. Okay. There is no such thing even at a Master’s level in 
forensic science. We need that to get the qualified higher-caliber 

students interested in forensic science. That is going to 

Chair Wu. Mr. Marone, what I think we need from you to make 
a case for this are the measurable inputs that you need. The fac- 
tors that you are mentioning are all important policy concerns but 
ultimately I think, you know, we have to decide what are we going 
to put into this, what are the dollars and cents, what are the un- 
dergraduate or graduate programs, what are the certification pro- 
grams, what are the standards that need to be developed, and I 
hate to be so pedestrian about this but I think that is what we 
need for action going forward. And I would like to ask you for help 
with that if we are going to take meaningful action in this field. 
Mr. Marone. I fully understand. That is one of the things that 

as a community we have to be able to provide to you is 

Chair Wu. Yes, I am asking you to provide it, and if you are say- 
ing you can’t provide it today, I am saying we need to have that 
before we can take meaningful action. At least I think we need to 
have that before we can responsibly take meaningful action. 

Mr. Marone. I defer to anybody else on the panel because I 
know among us we have hammered this thing around a lot and I 
don’t know that we have come up with any definitive answer. 

Dr. Downs. I may be able to give at least a partial answer re- 
gards medical examiners. Recommendation number 11 specifically 
referred to the medical examiner community replacing lay coroners 
with physicians, board-certified medical examiners. 

Chair Wu. And Dr. Downs, I wanted to ask you about that be- 
cause in your written testimony you do make that recommendation, 
and if you look at the graduation rate for board-certified forensic 
pathologists, which is also in your written testimony, there is just 
no way that we can get to having the qualified pathologists that 
you want with the graduation rate that we have. 

Dr. Downs. Agreed. It is staggering. We go through extensive 
training, as you know. Then we go into the subspecialty of forensic 
pathology, which I did in order to cut my salary in half. No one 
spoke to my wisdom in doing that, but the reality is, we go into 
forensic pathology for a different reason than perhaps other people 
go into medicine. It is a public service, and the number of people 
we need — we graduate 37 residents in forensic pathology a year, 
37. We have 400 medical examiners actively practicing full time. 
We need an estimated 800. The cost per citizen, somewhere be- 
tween $3 and $5 a head. So you can multiply that out. I get rough- 
ly $1 billion to $2 billion just to have an operating system. That 
doesn’t get into the infrastructure of how many offices need to be 
replaced and quite honestly need to be up to code for CDC [Centers 
for Disease Control], safety and performance of an autopsy. 

Chair Wu. That is the medical examiner side of things, the med- 
ical examiner/coroner side of things? 
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Dr. Downs. Right, and if we actually were to do away with the 
1,000-year-old office of the coroner, there are 3,000 counties out 
there and a fair number of them are served by coroners, and I 
would imagine that the counties would have something to say 
about that issue. In some places 

Chair Wu. Well, Dr. Downs, when an institution has survived for 
1,000 years, there is usually a reason, and the paperless office has 
been predicted for a long time but papyrus has been with us a long 
time. There is a lot of paper up here. 

Dr. Downs. Yes, sir. 

Chair Wu. So I think I get the drift of where you want to go and 
we ought to push in that direction but implementing from here to 
there is the challenge. 

Dr. Downs. If we could enhance the investigation, the abilities 
of the coroner to do their job, I think that is a good place to start. 
We aren’t going to get rid of the office of the coroner anytime soon, 
as you pointed out, sir, and I think if we can professionalize the 
office, we are way ahead of the game. 

Chair Wu. Ms. Henderson, you make recommendations about 
substantially increasing research. Do we have the infrastructure in 
place to do the amount of research that you are recommending? 

Ms. Henderson. Well, we do have in many universities now, be- 
cause, of course, forensic science has increased attention so there 
are different programs that are out there that have Ph.D. students 
but we can also go to other institutions. I think there is — and 
again, if we want to look at hard science, and that is one of the 
areas to go to, let us go to biology departments, we will go to chem- 
istry, because all of these things can be worked, not just in a foren- 
sic science program, but also in hard science programs. So I think, 
particularly if there is money to do research — I know this because 
I live on grant money myself — that people will then come and do 
the research, again working, I think, in conjunction with existing 
laboratories to know what are the needs or with the medical exam- 
iner’s offices. 

Chair Wu. What I am hearing is a mixed answer. There are ex- 
isting laboratories. State laboratories, private laboratories, federal 
laboratories. There is a university research base and 

Ms. Henderson. And they are not always talking to each other. 
That is one of the problems. 

Chair Wu. And what I don’t hear you saying is that the capacity 
is there. I don’t hear you saying the capacity isn’t there. 

Ms. Henderson. Well, of course, I know that — I think the capac- 
ity is there. Of course, people will say we need to have the dollars 
to fund it and then I will have to get back to you with how much 
money we would need to fund those types of research programs. As 
I told you, when I was president of the academy, one of the things 
we saw was, there was a lack of research dollars within the Foren- 
sic Sciences Foundation, which is a group that actually spun off, 
if I can say it that way, from the American Academy of Forensic 
Sciences. So now what we are doing is, with this $300,000 plus, we 
are giving stipends basically to graduate students in these accred- 
ited forensic science programs so that they can do research and 
they can go present the research in peer-review settings. So there 
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has been a movement in that particular area. So I think we are 
making many efforts in that particular area. 

Chair Wu. Would it be constructive to have departments of foren- 
sic science or a new organization at the federal level to handle fo- 
rensic science when this is a very important applied field but it 
brings together so many, if you will, different stovepipe sections of 
science, whether it is metallurgy, whether it is mechanics, whether 
it is biology, organic chemistry or DNA and biochemistry. Would 
this be a meaningful add to try to create this field, if you will? 

Ms. Henderson. Well, we actually have — I have to say, and this 
is where I receive some of my grant money from is the National 
Institute of Justice. They have a science and technology section 
that, you know, gives grants to people to do research. The Bureau 
of Justice Assistance also has money. So there are existing institu- 
tions that do provide money for people to do significant research, 
and of course NIST has been doing research over the years as well. 
In fact, they testified before the National Academy of Sciences 
group, so I think that — I don’t know that creating another entity 
is always a good idea. I don’t know whether there could be better 
coordination between entities. That perhaps might work. And I 
don’t know if you, you know, can actually twist enough arms from 
federal agencies in order to all work together as a collaborative 
venture. 

Chair Wu. Well, it seems to me that this is a field that is tailor- 
made for our research university structure where there are dis- 
ciplines from across many different fields and you really need to 
tap and access those fields in order to do good work. 

Ms. Henderson. I would not disagree with that. 

Chair Wu. Mr. Neufeld. 

Mr. Neufeld. I would just, you know, echo the words of rec- 
ommendation number three of the NAS report which calls for the 
creation of a competitively funded peer-reviewed research program 
that would be at this National Institute of Forensic Science. They 
point out through the two years of hearings they had that there 
was a terrible paucity of federal funds available for meaningful re- 
search in the forensic sciences, and certainly what you would want 
to have is some coordinator, or quarterback, who could decide what 
the priorities are, and even if there are pools of money at DOD or 
Homeland Security or other places, at least the quarterback could 
decide maybe we can tap into some of those other pools of money 
but at least there will be strategic decisions made by somebody, 
and there are no strategic decisions being made now by anybody. 
When the NAS had their hearings, somebody testified in fact from 
NIJ, who was in charge of their science and technology program 
there and felt that NIJ was a poor place for locating this research 
undertaking because of their own internal perceived conflicts of in- 
terest as representing the different law enforcement agencies that 
NIJ currently represents. Moreover, there is a historical problem at 
NIJ of almost all their research money being earmarked, terribly 
earmarked for not just a discipline but earmarked that it would 
take place at a particular institution, which is the antithesis of the 
way that the National Science Foundation works. It is the antith- 
esis of the way the National Institute of Health works. One of the 
things that the reports recommends, for instance, is the NIH 
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should have a research budget to help forensic pathology so to help 
people who are medical examiners get research done in the areas 
that are breaking into new territory. They don’t even have that, 
okay. But if there is a quarterback somewhere who is going to be 
looking out for the interests of all these people in the forensic com- 
munity, then they can push the NIH to get some of that money. 
Then they can push Defense or other agencies that have pools of 
money to bring it to bear where it is needed. 

Chair Wu. Well, Ms. Henderson, thank you for sharing your per- 
spective on Australia, that it has taken them 20 years of work on 
this. I expect that as we go down this road, it will not be a short 
one no matter what path we choose to take. 

Last pass. Mr. Hicks, you seem to have a different opinion about 
whether a new independent agency or quarterback or anything else 
is needed and I wanted to give you and anybody else who wants 
to take the other side a moment to more fully explore whether to 
do that or not. What do you see as the downside of proceeding 
down that path? 

Mr. Hicks. I think just from the practical aspects of implementa- 
tion, and you have already articulated, I think, a lot of the con- 
cerns about trying to establish that large an agency. And even in 
conducting research, I think it is important that this be community 
driven so that someone in an academic setting who is not familiar 
with the ongoing operations of a laboratory and the kinds of ques- 
tions that they need to address, there needs to be some connection 
there so that they have a sense of directing research that is appli- 
cable to the questions to be answered. And as has already been 
mentioned, again, there have been other federal initiatives here to 
try to support problems and needs in the forensic community such 
as backlog DNA testing and overall quality laboratory improve- 
ment. These may be vehicles that can continue to be brought to 
bear to help improve laboratory services. It seems to me where the 
big gap is, as I have said repeatedly here, is that in looking at 
some of those currently practiced forensic techniques as to whether 
or not they meet the scientific rigor and scrutiny that will help to 
assure confidence in the courts and that is where again I think you 
could direct activity instead of sort of open-ended research but you 
could direct activity into looking specifically at some of those areas, 
and it is a question of where does the competency lie to try to ad- 
dress that right now. Do you have to build a new organization to 
do that or are there competencies now that might be brought to 
bear on that question. 

Chair Wu. Does any advocate for a new organization want to 
take a minute to address that? You all are good? Okay. Very good. 
Thank you all very much for being here today. The record will re- 
main open for additional statements and for questions and answers 
on the record that Members of the Committee may ask of each of 
the witnesses. I want to thank you all for beginning this path at 
this committee level to explore what we can do to improve the state 
of forensic science in America and look forward to working with 
you all going forward. 

Thank you very much, and the hearing is adjourned. 

[Whereupon, at 12:17 p.m., the Subcommittee was adjourned.] 
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Answers to Post-Hearing Questions 

Responses by Peter M. Marone, Director, Virginia Department of Forensic Science 

Questions submitted by Chair David Wu 

Ql. The NAS recommends that the Federal Government oversee education standards 
and accreditation of forensic science programs in colleges and universities. What 
is your opinion of this recommendation^ 

Al. One of the main points discussed throughout the report is standardization. The 
Committee’s recommendation was not to replace the existing accrediting hody with 
a totally newly developed federal program, but to utilize the existing, already work- 
ing program which can be reviewed to assure that it meets the needs. Then support 
this program and the institutions appl 3 dng to it for accreditation. The example for 
accreditation of forensic science educational programs would be the Forensic Edu- 
cation Program Accreditation Commission (FEPAC), which is a standing committee 
of the American Academy of Forensic Sciences. While this Commission has been in 
existence for just five years, it has shown significant success in raising the scientific 
rigor of the programs which it has already accredited. There is a quantum difference 
between overseeing the accrediting body and creating a new body from the ground 
up. A benefit of the standardization of these requirements is that students and 
these accredited universities could receive the benefit of federal support in the na- 
ture of scholarships or loans for tuition (forgivable at a rate of say, 20 percent for 
each year of service in a publicly funded crime laboratory). 

For the existing undergraduate FEPAC accredited universities there are approxi- 
mately 1,600 students. If the average cost for each student is $25,000 per year, the 
cost to fully fund undergraduate education for the existing forensic programs would 
be approximately $40,000,000. 

For the existing FEPAC accredited graduate level programs, there are approxi- 
mately 175 students. If the average cost of graduate study is $30,000 per year for 
each student, the cost to fully fund graduate education for the existing forensic pro- 
grams is approximately $5,250,000. 

Q2. What is the level of funds the Federal Government currently allocates to forensic 
science research? What will the transitional issues be in changing from a mostly 
experienced-based system to a rigorous scientific-based system? 

A2. As noted in the report, in Chapter 2, pages 14 & 15, NIJ funding for the foren- 
sic sciences in 2007 was a total of $6,590,702, of which $4,048,563 was directed to 
DNA related research and only $2,542,139 was directed to crime scene tools, tech- 
niques and technologies; Impression Evidence; Facial Recognition; Iris Recognition; 
and Automatic Fingerprint Matching. The Federal Bureau of Investigation has 
about $33 million allocated for research purposes. Currently, I have no idea as to 
the amount of forensic research funding from the Department of Defense, Depart- 
ment of State or other agencies. However, it must be noted that other agencies are 
not developing forensic technology intended for State and local use. It could, how- 
ever, be commercialized but it is critical that Congress recognize that even if a R&D 
program for technology was increased, the forensic community would not have the 
funding to purchase the new equipment or to maintain it if they were able to pur- 
chase it. Further, these programs are focused on the advancement of existing tech- 
nologies not on validation. 

Transitional issues should be considered first, research to validate the underlying 
principles of the disciplines at issue, namely friction ridge determination, firearms 
and toolmark analyses, and questioned document analyses. In addition to this would 
be determination as to the application of statistical models that would allow for the 
assessment of a statistical significance of the particular comparison. 

Q3. What federal resources would be required to establish a National Institute of Fo- 
rensic Science? 

A3. I don’t believe that I am qualified to give a number for this as I do not work 
in the Federal Government. However, if one were created or if the existing structure 
was expanded, then funding would be necessary for staffing of the entity. In addi- 
tion, there would be needed travel funds for numerous technical advisors necessary 
to review, comment on and aid in implementation. They would then require a budg- 
et of great significance to support the operational needs of the State and local foren- 
sic community which I believe must be assessed through annual requirements anal- 
ysis of that community. 
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Questions submitted by Representative Adrian Smith 
Cost 

Ql. What would the recommendations in the NAS report cost? Specifically, how 
much funding do you think is required for the proposed forensics institute? How 
much is necessary to fulfill the other technical recommendations, such as basic 
research, validation, and standards for accreditation and certification? 

You also state in your testimony that federal funding for disciplines outside of 
DNA “falls far short of what is necessary.” Could you provide an estimate of 
how much is necessary — even a ballpark figure for us as we move forward? 

Al. I do not believe I can provide to you a total cost to do this as I am not a federal 
employee so I am unsure of what it costs to run a federal agency. I have, however, 
put together the numbers I believe to be rough for accreditation which I have listed 
below. It is important to realize that this does not inelude daily operations 
of lahs, sueh as additional personnel (whieh have been estimated by some 
to be as many as 10,000 examiner positions), nor the equipment needed not 
only to support the new individuals, hut also to replaee and upgrade the 
equipment existing in laboratories now, nor the additional laboratory 
spaee for the additional personnel. 

Aecreditation NOTE: These numbers do not include any estimates for the 
inclusion of Coroner or Medical Examiner offices. 

From very preliminary surveys and numbers drawn from the number of police de- 
partments and sheriff offices, it is estimated that there may be 11,000 entities that 
fit into the category of forensic service providers. 

To train one individual in each agency to prepare for accreditation is approxi- 
mately $5,000 each or a total of $ 55 , 000 , 000 . 

It requires approximately two years of time for that trained individual to bring 
the agency into compliance to achieve accreditation. The cost of two years (times 
11,000 agencies) for this process is estimated at $ 900 , 000 , 000 . 

Cost of upgrading of facilities to meet safety, security, etc., cannot be estimated 
since these issues are variable. 

The average cost of an accreditation site visit is approximately $10,000 per visit, 
totaling $ 110 , 000 , 000 . 

The accreditation cycle is five years. The average cost of an annual surveillance 
visit is $1,000 per site, so the total cost for a five-year cycle would be approximately 
$11,200,000 for the surveillance visits. 

Currently, administrative cost of the program is approximately $150.00 per (what 
would be a certified individual). If each agency has an average of 10 individuals 
working as forensic service providers, (that’s 110,000), the total is 16,500,000 per 
year or $ 82 , 500,000 for a five-year cycle. 

Certification NOTE: These numbers do not include any estimates for the in- 
clusion of Coroner or Medical Examiner offices. 

The cost of certification fees, travel to testing site, study materials, etc. is approxi- 
mately $1,000 per individual (times the 110,000 estimated above), for a total of 
$ 110 , 000 , 000 . The ongoing fees and annual fees will be less than this figure for the 
succeeding four years, maybe $75,000,000 each year. 

NIST Capabilities 

Q2. Assume for a moment that Congress opts not to create a new forensics institute 
but still follows through on the technical recommendations in the NAS report. 
Which among those should be carried out by NIST versus other agencies or pri- 
vate sector organizations? (May want to ask for more detailed answers in writ- 
ing.) 

To put this question another way, if no new agency is created, is NIST capable 
of, and should they: a) Establish best practices for scientists and laboratories? 
b) Establish standards for accreditation of forensic labs and certification of fo- 
rensic scientists? c) Develop standard operating procedures for forensic labs? d) 
Oversee education standards and accreditation of university forensic programs.^ 

A2. Once again, the intent of the report was not to establish new provisions from 
scratch, but to work from existing programs. NIST can aid in standardizing of the 
protocols and best practices recommended (but not mandatory) as outlined by the 
various Scientific Working Groups. I have already answered b., c., and d. above. 
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Crime Lab Accreditation 

Q3. You note in your testimony that great progress has been made with respect to 
accreditation of public crime laboratories — in 2005 over 82 percent of labs were 
accredited. How do you think existing accreditation mechanisms should be dealt 
with in light of your recommendations for the Federal Government to develop 
its own accreditation standards? How might government intervention impact 
private sector organizations’ incentives to continue its accreditation work? 

A3. Actually, the report is quite clear. Just as in the accreditation of academic fo- 
rensic science programs, the committee specifically stated that the existing accredi- 
tation programs not he “reinvented” hy the Federal Government. What we intended 
was for the federal entity to review and assess whether an accrediting body (for test- 
ing laboratories) met the international standards of ISO/IEC 17025 and therefore 
would be able to conduct the assessments of compliance to those standards. During 
that process, an accrediting body may have to adjust their requirements to meet the 
ISO/IEC 17025 specifications. This action is to assure that all accreditations would 
meet the standards required and therefore comply with federal requirements for 
funding. 

“On Friday, September 12, 2008 at an annual meeting of the General Assembly 
of the InterAmerican Accreditation Cooperation (lAAC), held in Paraguay, 
ASCLD/LAB was formally accepted as a signatory to the lAAC Multi-lateral 
Recognition Arrangement. This action means that ASCLD/LAB, and specifically 
the ASCLD/LAB-International accreditation program for testing laboratories, is 
now internationally recognized and accepted as operating in conformance with 
ISO and lAAC standards and practices. ASCLD/LAB is the first Forensic 
Science Accrediting Body in the United States to achieve this recognition.” 

Upon acceptance by the federal entity, the ASCLD/LAB International Accredita- 
tion Program would continue to conduct accreditations, meeting the intent of the 
committee report. This would be true of any accrediting body which meets or would 
meet the requirements and is approved. 

Prioritization of NAS Recommendations 

Q4. Among the technical recommendations in the NAS report, what one or two stand 
out to you as the highest priority, and why? 

A4. I believe that this is not a circumstance where A needs to be completed before 
proceeding to B or C. Several of the recommendations can be implemented concur- 
rently. Certainly the research needed to validate the underlying principles for latent 
print comparison, firearms and toolmark examinations, and questioned document 
analysis needs to begin (Recommendation 3), as well as the research into the ef- 
fects of observer bias (Recommendation 5). This will take some time. At the same 
time, the preparation for implementing and requiring accreditation forensic service 
providers (labs, fingerprint comparison units, crime scene, and digital evidence sec- 
tions) and certification of individuals can begin. This also will be a multi-year proc- 
ess for educating the applicable parties, aiding in the preparation, application, and 
final accreditation and/or certification. (Recommendations 2, 6, 7, and 8). 

Prioritization of Research Needs 

Q5. Has the forensic science community attempted to prioritize research needs across 
various disciplines? If not, in your opinion what areas of research are likely to 
contribute the greatest benefits to the legal system through increased funding? 

A5. See answer to number 4 above concerning research. While some research has 
been conducted along these lines, there has been no nationally coordinated process 
to assure that the needs of the community have been addressed. 
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Answers to Post-Hearing Questions 

Responses by Carol E. Henderson, Director, National Clearinghouse for Science, 
Technology and the Law; Professor of Law, Stetson University College of Law; 
Past President, The American Academy of Forensic Sciences 

The questions posed by the Committee are thoughtful and relevant. However, 
most cannot be answered accurately at this time because of a lack of data. 

For example: there is no data on how many of the Nation’s approximately 17,000 
law enforcement agencies are conducting pattern analysis investigations such as fin- 
gerprint and tool mark comparisons and no line for “Forensic Science Research” in 
the budget of federal agencies. 

Without a solid platform of information it is not possible to answer questions such 
as the cost of establishing a NIFS, the cost of implementing a national research 
agenda and conducting the associated research, or even the cost of moving pattern 
evidence from experiential to science-based. The same applies to the recommenda- 
tion on transitioning control of forensic services from police to non-law enforcement 
control. 

While I have tried to give the Committee the best answers to their questions, I 
strongly caution — as I did consistently in my written and oral testimony — that sig- 
nificant research is required to provide adequate data on which to base supportable 
cases regarding implementation of most of the NAS recommendations. 

Although much of the focus in this response has been on federal agencies, the ma- 
jority of cases are processed by State and Local agencies. 

A thoughtful, well-researched strategic plan to propel the forensic science commu- 
nity forward so that we all serve the justice system in the manner in which it de- 
serves is required. 

The first step should be to require an independent study of the funding and re- 
source implications of the report recommendations, and to produce a strategic plan 
for their implementation. 

I know that the National Clearinghouse for Science Technology and the Law, 
which I direct, has the capability and experience in bringing together expert groups 
to be able to deliver such a plan in a timely fashion. 


Questions submitted by Chair David Wu 

Ql. The Academy of Forensic Sciences (AAFS) has created an Education Committee 
and Accreditation Board to review the quality of forensic science education pro- 
grams and current accreditation and certification programs. What have been 
your findings^ 

Al. The AAFS established a Forensic Science Education Programs Commission 
(FEPAC) in 2004 to review education programs. 

FEPAC accredits forensic science education programs that lead to a Bachelor’s or 
Master’s degree in forensic science or in a natural science with a forensic science 
concentration. All programs that FEPAC accredits are located within institutions 
that are accredited by a regional accreditation organization. 

The review function of FEPAC is to assess programs against standards, and ei- 
ther grant or not grant recognition. There are currently 25 programs that have ap- 
plied for and received FEPAC accreditation. The AAFS has estimated that there are 
148 forensic science programs offered by colleges or universities in the United 
States. 

Q2a. What is the level of funds the Federal Government currently allocates to foren- 
sic science research^ 

A2a. There has been no study of all the funding resources covering all federal agen- 
cies. However, the following describes the situation as best as can be determined. 

The only on-going source of general research funding in the scientific aspects of 
forensic science is the National Institute of Forensic Science (NIJ). 

Funds for DNA research were $9.227M in 2008 {http;! ! www.dna.gov ! funding ! re- 
search-development !). Information about funding for non-DNA research is not read- 
ily available as they are allocated on a year-to-year basis depending on the level of 
funds available, including Congressionally-directed funds. 

Not all of the available discretionary funding is allocated to forensic science re- 
search. 

There is a National Academy Panel working on the topic of NIJ research funding, 
with an expected reporting date of early 2010 (see http:! / 
www8.nationalacademies.org I cp I projectview.aspx?key=48868. Project Title “Assess- 
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ing the Research Program of the National Institute of Justice”; Project scope in- 
cludes “1) What is the role of NIJ in supporting and sustaining the Nation’s sci- 
entific infrastructure of crime and criminal justice research . . 

In general, only eight percent of requests to NIJ are supported. Other agencies 
such as the FBI, BATF, DHS and DOD fund forensic research on an ad hoc basis. 

Q2b. What will the transitional issues be in changing from a mostly experienced- 
based system to a rigorous scientific-based system^ 

A2b. This question is impossible to answer without extensive research, as I de- 
scribed in my testimony to the House Subcommittee. 

It is not known how many of the 17,000 or so law enforcement agencies in the 
U.S. conduct some sort of forensic science testing, such as latent print or firearms 
examinations. 

Issues include: personnel qualifications; training and education, grandfathering or 
waivers for non-science practitioners who can demonstrate competency (which in 
turn begs the question of whether there is a need to transition); national quality 
assurance standards; and the rights of states to implement their own standards 
independent of federal mandates. 

Q3. What federal resources would be required to establish a National Institute of Fo- 
rensic Science? 

A3. Australia has a national institute of forensic science with a mandate similar to 
that proposed for NIFS in the NAS report. 

The current fiscal year budget for NIFS Australia is $1.233M Australian {http:! 
! www.anzpaa.org ! pubs ! ANZPAA%20Business%20Plan%202008-2009.pdf) which is 
approximately $13. 5M U.S. allowing for population and currency exchange rates. 


Questions submitted by Representative Adrian Smith 
Prioritization of NAS Recommendations 

Ql. Among the technical recommendations in the NAS report, what one or two stand 
out to you as the highest priority, and why? 

Al. There is no national prioritization of forensic science research needs, identifica- 
tion of gaps and opportunities in anything other than in short-term, ad hoc or nar- 
rowly focused ways. 

Without a valid research program and strategy forensic science cannot develop the 
sound knowledge base needed for training, education, and service delivery that is 
needed to serve the justice system. 

Prioritization of Research Needs 

Q2. Has the forensic science community attempted to prioritize research needs across 
various disciplines? If not, in your opinion what areas of research are likely to 
contribute the greatest benefits to the legal system through increased funding? 

A2. Many forensic tests-such as those used to identify the source of tool marks or 
bite marks — need to have additional, rigorous, scientific research to prove their va- 
lidity and reliability. 

Proper and rigorous scientific studies must be performed and published, which are 
tightly coupled to legal requirements that focus on accuracy, validity and reliability, 
including the human component (understanding human performance, bias, and 
human error). 

Sources of error and limitations of each discipline and associated methods have 
to be identified. 
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Answers to Post-Hearing Questions 

Responses by John W. Hicks, Director, Office of Forensic Services, New York State 
Division of Criminal Justice Services (Ret.); Former Director, FBI Laboratory 

Questions submitted by Chair David Wu 

Ql. What is the level of funds the Federal Government currently allocates to forensic 
science research? What will the transitional issues be in changing from a mostly 
experience-based system to a rigorous scientific-based system? 

Al. With regard to current funding levels for forensic science research, it is respect- 
fully suggested that the federal budget may be the most accurate and reliable source 
for this information. Traditionally, the National Institute of Justice is recognized as 
the primary agency supporting forensic science research by academic institutions 
and other practitioners. In addition, research funding is typically supported for 
agencies which operate forensic laboratories such as the Federal Bureau of Inves- 
tigation; the Drug Enforcement Administration; the Bureau of Alcohol, Tobacco, 
Firearms and Explosives; the United States Secret Service; the U.S. Postal Inspec- 
tion Service; and Department of Defense agencies. Research funds usable for these 
purposes may also be available within and through the National Institute of Stand- 
ards and Technology. 

With regard to your “transition” question above, I think it is important to recog- 
nize that a sound scientific basis already exists for much of the work performed by 
federal. State, and local forensic laboratories — especially work performed under the 
discipline headings of forensic DNA analysis, forensic analysis of controlled sub- 
stances, and forensic toxicology. In addition, work performed in other disciplines to 
determine the chemical composition of materials recovered from a crime scene such 
as explosives, paints, and polymers is carried out using proven and well-established 
scientifically-based anal 3 dical methods. Many of these laboratories are accredited by 
the American Society of Crime Laboratory Directors/ Laboratory Accreditation 
Board (ASCLD/LAB) under their “Legacy” or “International” programs of accredita- 
tion. Under these programs, the laboratories must demonstrate that test methods 
in use are fully documented and validated in order to maintain their accreditation 
status. 

As indicated in the recent report of the National Academy of Sciences, there ap- 
pears to be a need for independent review of methodologies employed in the “experi- 
ence-based” forensic disciplines which rely in large part on pattern recognition and 
comparison techniques such as those employed in the examination of fingerprints; 
firearms and fired ammunition components; toolmarks; impression evidence; hand 
writing; and crime-scene reconstruction. As indicated in my testimony before the 
Subcommittee, I believe that data may exist that could be subjected to further stud- 
ies to bolster the scientific underpinnings of the work being performed and provide 
greater assurance for the courts in considering forensic evidence. In some areas, it 
may be necessary to gather additional data for specific studies to address questions 
that have arisen. 

In my view, the most efficient, effective, and economical way to accomplish the 
“transitions” where such a need is indicated is through a coordinated effort by agen- 
cies already engaged in forensic science research under the general guidance of a 
national advisory board comprised of forensic science practitioners, research sci- 
entists and academicians. Established Scientific Working Groups for the various fo- 
rensic disciplines would be engaged in this effort subject to the general guidance of 
the national advisory board. The National Institute of Standards and Technology 
has already demonstrated its core competencies for this effort and should be given 
a primary role in carrying out assessments of current methodologies and their sup- 
porting data and in conducting detailed and rigorous scientific studies where a need 
is indicated to further validate forensic methods. This process should be sufficiently 
transparent to assure the courts of the general acceptance and scientific validity of 
forensic techniques. It would be important to provide expanded resources to support 
the development and delivery of specialized training programs not only for forensic 
laboratory personnel but also for the “client” groups that receive their work product 
such as investigators, prosecutors, defense attorneys and judges. As indicated in my 
testimony before the Subcommittee, the forensic DNA experience provides a helpful 
and proven model in this regard. 

Q2. What federal resources would be required to establish a National Institute of Fo- 
rensic Science? 
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A2. I do not support the call for the creation of a National Institute of Forensic 
Science. In my view, a separate federal agency would be unnecessarily duplicative 
of well-established expertise, forensic services, and resources now in existence in 
several federal agencies. 

I also do not believe it is politically feasible or practical to incorporate all activi- 
ties that might be characterized as “forensic” under a single entity as has been pro- 
posed. For example, death-investigation services as provided by Medical Examiners 
and Coroners are typically and with rare exception conducted independent of and 
apart from forensic laboratory operations as are other specialty services such as “fo- 
rensic” odontology (bite mark evidence), and Fire Marshall activities in determining 
the cause and origin of a suspicious fire. In addition, it is not clear that non-govern- 
mental forensic practitioners (so-called private experts) who provide services in civil 
matters or for criminal defense purposes would be included under the scope and au- 
thority of a National Forensic Science Institute as proposed. 


Questions submitted by Representative Adrian Smith 
Prioritization of NAS Recommendations 

Ql. Among the technical recommendations in the NAS report, what one or two stand 
out to you as the highest priority, and why? 

Al. In my opinion, elements found in NAS recommendations #1, #3 and #10 should 
be given the highest priority. 

As set forth under their recommendations #1 and #3, funding should be directed 
at promoting scholarly, competitive peer-reviewed research which addresses issues 
of accuracy, reliability, and validity in forensic science disciplines. Funds should also 
be directed at assessing the development and introduction of new technologies in fo- 
rensic investigations, especially technologies that improve the detection and dis- 
crimination potential for materials typically encountered at crime scenes and auto- 
mation technologies which can be applied to reduce evidence processing times. 

Under the NAS recommendation #10, funding should be made available for dis- 
tribution to educational institutions and other appropriate organizations to encour- 
age the development and improvement of graduate education programs in the foren- 
sic sciences. Funding should also support continuing education programs for law- 
yers, judges, law enforcement personnel, practitioners and other groups that are in- 
volved in the collection of physical evidence or groups that utilize the results of fo- 
rensic analyses within the criminal justice system. Such groups might include those 
involved in the medical treatment of victims of crimes. 

Prioritization of Research Needs 

Q2. Has the forensic science community attempted to prioritize research needs across 
various disciplines? If not, in your opinion what areas of research are likely to 
contribute the greatest benefits to the legal system through increased funding? 

A2. I believe that steps have been taken within individual forensic disciplines to 
identify research and developmental needs. Typically these have been articulated 
through the various Scientific Working Groups. As expressed in my written state- 
ment, I believe a national advisory board comprised of representatives from the 
criminal justice and crime laboratory communities, working with relevant profes- 
sional organizations, accrediting bodies and individual discipline scientific working 
groups, would provide the best perspective for assessing and assigning these prior- 
ities. This activity would be supported by a closely coordinated effort among key fed- 
eral agencies to include the National Institute of Standards and Technology, the Na- 
tional Institute of Justice and the Federal Bureau of Investigation. 
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Answers to Post-Hearing Questions 

Responses by James C. Upshaw Downs, Forensic Pathologist I Consultant, Coastal 
Regional Medical Examiner, Georgia Bureau of Investigation 

Questions submitted by Chair David Wu 

Ql. What do you feel have been the institutional impediments that have prevented 
a national vision for the forensic sciences? What about our current infrastructure 
proves resistant to change? 

Al. Impediments to change in forensics exist on multiple levels. 

Inertia 

Lumping (one size-fits all solutions) 

Accreditation& certification 
Resources/facilities 
Massive unfunded mandate 
Personnel 

Training/continuing education 
Caseload 

Adversarial jurisprudence 

Lack of sufficient information acquisition and transfer 

First and most pervasive is inertia. A national resignation to the status quo is 
defended with typical “easy” answers: insufficient resources, lack of jurisdiction, lack 
of incentive, overwhelming case loads, etc. The truth is that there is no “system” 
to change. The present U.S. local, county. State, and federal jurisdictions have dif- 
ferent strategies for accomplishing the scientific analysis of evidence and the presen- 
tation of same into the courts. Even as far reaching a change as the Daubert deci- 
sion by the Supreme Court of the United States is not a national evidentiary stand- 
ard. It does provide guidelines to courts under the federal umbrella but is not di- 
rectly applicable across the board. Thus the legal precedent arguably insisting that 
quality forensic work is a federal responsibility and essential for justice is little 
more than a footnote in many areas. “Injustice anywhere is a threat to justice every- 
where.” 1 

The reality is that, as was pointed out by the NRC report, the forensic sciences 
have no champion to provide that vision for change or a unified drive to implement 
and follow through on what is sure to be a slow and tr3dng process of updating. The 
NRC Committee recognized a compelling to do things differently if we truly wanted 
substantive change. Having carefully considered the issue over the course of years 
and benefiting from numerous presentations by practitioners in numerous sub dis- 
ciplines, the diverse NRC Committee made this challenge their first priority. The 
response to this, their paramount recommendation, will determine just how in- 
grained the mindset of inertia is. Merely complaining that change is needed does 
nothing to effect such change. 

The need for a high-level champion for the needs of forensics is obvious. The ques- 
tion then becomes where such best to locate the oversight. Again, the committee 
specifically considered numerous possibilities but these experts best advice was to 
start anew.2 Failing that, it would seem most logical that since we are talking about 
the application of science to justice, the existing natural fit would be within justice. 

All the revisions in existing practice would have to take place concurrently with 
continued case throughput. In many areas, crushing backlogs in evidence analysis 
are albatrosses around a lab’s neck. Leadership to instill confidence in the personnel 
involved and in the user agencies must occur in advance of and continue simulta- 
neously with implementation in order to achieve maximal success. 

Although in practice the crime lab and Medical Examiner/Coroner worlds inter- 
sect routinely, they are not by any stretch the same. As a former State crime lab 
director, I fell qualified to address certain large picture issues in that arena but 
would defer to a more experienced active crime laboratorian in discussion of details 
and certain other issues. In the area of death investigation, the recognition of the 
important difference between the office of the Medical Examiner and that of the 
Coroner must be kept in mind. Of course, there is no national death investigation 
system at all. Every one of the 50 states and all -3,000 counties operate dif- 
ferently — sometimes dramatically so. Roughly half of the U.S. population is served 


1 Dr. Martin Luther King, Letter from Birmingham Jail. 

‘^Strengthening Forensic Science in the United States: A Path Forward. National Academies 
Press. 2009. 
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by a forensic pathologist-based (read scientifically founded) investigation and half by 
an elected coroner-based (read little to no training or background required) oper- 
ation. If we are to truly reform the medical practice of death investigation, it is es- 
sential to not only recognize the inequity inherent in such a structure but to take 
the step of doing something about it. 

A brief digression into the history of the Anglo-based office of Coroner may help 
to give perspective. References to a Coroner, charged with death investigation, can 
be found as early as tenth century England. In the twelfth century, the office was 
reinvented in order to balance the national debt, owing to the ransoming of Richard 
the Lionhearted from Austria. The office was staffed by a nobleman of means in 
order to ensure that the then-corrupted office of Sheriff (viz. Sheriff of Nottingham) 
was kept at bay. The office then remained largely unchanged over the ensuing cen- 
turies until immigrating to the colonies. In the worst present-day cases, the office 
of Coroner is elected and requires no requisite training in death investigation at all. 
The myth of a general physician or other medical personnel somehow being better 
qualified seems to derive from the belief that since most deaths are natural and 
since a general physician knows about natural disease, they can triage the cases 
with the remainder being referred to a more skilled Forensic Pathologist. The inher- 
ent flaw here is that it assumes that persons with natural disease have died a nat- 
ural death — the Pygmalion effect in the extreme. Stagnation is comfortable. Since 
the office of Coroner is generally elected and since “all politics is local”® it may well 
continue prove to be difficult to eliminate an office that has existed for over a mil- 
lennium. In order to ensure public health, national security, and justice roles, a na- 
tional death investigation system should be created to ensure all similar cases are 
treated the same, regardless of jurisdiction. This can only happen with a dramatic 
change in the status quo and with a, heretofore abdicated, federal interest in the 
process. With a strategic plan to correct extant jurisdictional iniquities, the office 
of the Coroner can be absorbed into a professional medicolegal death investigation 
system wherein the local (city, county, region, or State — depending on population 
and needs) director is a board-certified Forensic Pathologist. The Coroner would be- 
come a skilled paraprofessional tasked with referral of appropriate cases for evalua- 
tion by the specialist. 

All of the changes called for by the study are going to require significant funds 
to accomplish the goals spelled out. Unfortunately, especially in the present econ- 
omy, such a massive unfunded mandate calling on locals to eliminate a system 
largely recognized to be working will be a tough sell. The NIFS would be an impor- 
tant component in getting nationwide compliance. 

Another impediment is the seeming metastasis of the courtroom’s adversarial sys- 
tem into the forensics laboratory. While there have clearly been some high visibility 
failures, the fact that we have recognized and corrected issues in the past speaks 
to the fundamental fairness and confidence we should have in practitioners. Just as 
other non-forensic sciences have weathered the storms of unethical practitioners and 
faked research, so has the forensics world. Regardless of specialty, practitioners 
should have no agenda in conducting their analyses other than finding immutable 
scientific facts. As a practical matter it makes sense to assign forensic laboratories 
to work closely with justice-related agencies. The reality is that the unquestioned 
biggest user of forensic services is law enforcement. Although unheralded by some, 
these results are oft used to exclude individuals and to avoid prosecutions. Some 
argue an inherent bias in such a relationship but as the NRC committee clearly rec- 
ommended (is carefully edited out of the commentary by many) is that forensic labs 
should be operationally autonomous"^ from law enforcement agencies. This does not 
mean removed from same. In point of fact, too great an independence can bring its 
own very real problems. Despite media popularity, television ratings have never 
really equated with budget numbers. Especially in trying economic times, a free 
agent crime lab or Medical Examiner/Coroner may find it difficult to compete for 
funding. 

An important and little recognized issue is the marked differences between crime 
laboratories and Medical Examiner/Coroner operations. Further, within the latter, 
the differences between Medical Examiners and coroners range from vast to none — 
in short, there is no one-size-fits all answer, off-the-shelf answer. Were there, the 
NRC committee would have called for same. Instead, the loud and clear message 
of the panel was “we need change, we need it now, it will be expensive, and we need 
guidance.” 


®U.S. Rep. Tip O’Neil hy http: 1 1 www.riverdeep.net /current 12000 / 10 ! 103000 -politic.jhtml 
‘^Strengthening Forensic Science in the United States: A Path Forward. National Academies 
Press. 2009. 
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Accreditation and certification should go a long way to ensuring requisite neu- 
trality and checks and balances. Practitioners of a craft are in a much better posi- 
tion to address the particular scientific expectations and needs of a specific dis- 
cipline — one would not want a Forensic Pathologist (unless, perhaps one uniquely 
skilled in that discipline) advising a trace evidence analyst how to conduct an assay 
any more than one would think the reverse a good plan. As such, lab accreditation 
should be spearheaded by groups such as the American Society of Crime Laboratory 
Directors — Laboratory Accreditation Board to expand. 

We are creating an artificial distinction in the forensic sciences in the over-em- 
phasis of the forensic component and not enough on the science. In short, science 
is science. A theory is developed, experiments conducted, results obtained, and an 
interpretation is made. The difference is that in the forensic world, the test results 
and opinions related thereto are often used in court proceedings (although often- 
times they are used to avoid taking a matter to trial). Skeptics argue that this 
raises the bar on these test results because in the courtroom, someone’s life, liberty, 
and/or livelihood are at stake. What they fail to mention is that this is no different 
from scientific endeavors in other fora. A medical test may determine if medication 
is given and if that medicine will save or take a life. An incorrect engineering test 
can result in catastrophic design failure and untold loss of life. 

Fundamentally, if we are to trust a laboratorian, we have to bestow that trust. 
The qualifications and ethics of the practitioner must be assured in advance. For 
example, in the medical model, clinical pathology labs are expected to receive na- 
tional accreditation — usually a prerequisite for reimbursement. The Clinical Labora- 
tory Improvement Act (CLiA) some two decades ago sought to assure the public of 
such baseline confidences:® 

The Centers for Medicare & Medicaid Services (CMS) regulates all laboratory 
testing (except research) performed on humans in the U.S. through the Clinical 
Laboratory Improvement Amendments (CLIA). In total, CLIA covers approxi- 
mately 200,000 laboratory entities. The Division of Laboratory Services, within 
the Survey and Certification Group, under the Center for Medicaid and State 
Operations (CMSO) has the responsibility for implementing the CLIA Program. 

The objective of the CLIA program is to ensure quality laboratory testing. Practi- 
tioners are expected to achieve individual certification in their respective dis- 
ciplines — again an important assurance of laboratory excellence. 

The lab accreditation model, although not universal, is well-accepted in the crime 
lab world, with upwards of 80 percent of publicly funded crime lahs accredited.® In 
the Medical Examiner world, there has been significantly less achievement of this 
benchmark, with only -60 accredited sites. Coroner operations vary so dramatically 
across the country that only a handful has achieved.® 

Again to the medical model — in many areas, the Medical Examiner’s office falls 
under a medical university. Such hospitals are tertiary care and training centers, 
seeing the most complicated patients while training tomorrow’s physicians how to 
treat them. Regrettably, in many cases, the outcome not surprisingly is bad. In such 
cases falling under Medical Examiner jurisdiction (a fairly sizable percentage), the 
medicolegal autopsy examination is conducted by employees of the same hospital 
who will later be sued for malpractice in the death of the patient. There is simply 
no reasonable alternative, as the paucity of Medical Examiners assures no other 
qualified practitioners within a given area. As a result, some might question the ve- 
racity of the Pathologist’s conclusions due to the “obvious bias” in such cir- 
cumstances. With sufficient checks and balances assured by accreditation, certifi- 
cation, peer review, continuing quality improvement, and enforced ethical canons 
such issues are disposed of routinely as a matter of course. Challenges come when 
some may not like the outcome of the report, as is to be expected. Certainly serious 
allegations of wrong-doing should be investigated thoroughly, completely, and im- 
partially but no more so than in any other arena. The first step to ensure confidence 
in the practice of forensic sciences is to require the accreditation and certification 
which will mandate a system of checks and balances is in place. 

The lack of available recent data regards the overall needs and status of the Na- 
tion’s forensic services providers makes a compelling case for one of, if not the most, 
important impediments. Annual practitioner needs assessments should be conducted 
to determine what those actively engaged in the profession need in terms of edu- 


^http:l ! www.cms.hhs.gov I clia I 

® http: I / www.reuters.com / article I pressRelease I idUS2384 14+29- J ul-2008+PRN 200807 29 
"^http:! t thename.org I index.php?option=com -content&task=view&id=67 &Itemid=69 
^http:! ! theiacme.com ! iacme ! accreditation.aspx 
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cation/training, equipment, facilities, staffing, research, and other resources. Such 
information is simply unavailable at present. 

Q2. What is the level of funds the Federal Government currently allocates to forensic 
science research? What will the transitional issues be in changing from a mostly 
experience-based system to a rigorous scientific-based system? 

A2. Ascertaining the present level of federal funding to all forensic matters is be- 
yond my ability, as it was beyond the NRC committee’s.® Based on the 2009 budget, 
some observations can be made. Total federal research includes, “. . . $161.1 billion 
in federal R&D, an increase of $6.8 billion or 4.7 percent above the FY 2008 esti- 
mate. As a result, every major R&D funding agency will receive an increase greater 
than the expected rate of inflation, and in many cases the final FY 2009 numbers 
are larger than the budget request submitted by the previous administration 
. . ..”1® In the fiscal year 2009 year, the Office of Justice Programs is appropriated 
$156,000,000 for DNA related and forensic programs and activities, specifically in- 
clude through the National Institute of Justice $151,000,000 for DNA analysis and 
capacity enhancement program; $5,000,000 for the Post-Conviction DNA Testing 
Program; and $25,000,000 for Paul Coverdell Forensic Science Improvement 
Grants. Thus 0.1 percent of the total federal research money goes to ALL the 
forensics needs. By way of comparison, the budget includes $125,471,000 for the Na- 
tional Center for Complimentary and Alternative Medicine and $134,344,000 for the 
Center for Veterinary Medicine.^^ There is absolutely no assurance that any of this 
money will go to practitioner or end-user driven targeted research or that research 
done in Defense or similar areas will be made available as deliverables to the locals 
involved in forensic practice. In general, I believe a budget analyst would have to 
research the question in depth to be more precise than that. 

In my specialty of medicolegal death investigation, the numbers are much easier 
to find. I believe the answer is basically none. The only funding stream open to Med- 
ical Examiners is the $25,000,000 Coverdell grant program — but it must be remem- 
bered that this pot is distributed across the board to all states via formula grants 
and a small portion for competitive grants — none of which are designated specifi- 
cally to research. Arguably, some programs such as the Violent Death Reporting 
System impact the Medical Examiner/Coroner world, but not in terms of research 
directly applicable to the practice of the craft. The Bureau of Justice statistics did 
analyze the status of the country’s Medical Examiners/coroners for the first time 
ever in 2005^® but again this fact-finding assessment is hardly useful applied 
science research. 

Medical Examiners have long clamored for increased funding in the field. True, 
a proportion of the U.S. Medical Examiners are affiliated with Medical Schools and 
may get small research stipends through such associations but these amount to ba- 
sically to little more than slightly expanded basic service provisions (for example 
histology slides, chemical analyses, etc.). Serious questions such as the rates of and 
differences in wound healing, injury mechanisms in shaken/impact syndrome cases, 
and radiologic-clinical-pathologic correlation abound. The low fruit is remains and 
is easy to pick. 

Personally speaking, I have never received federal dollars for research nor am I 
familiar with any Medical Examiner who has received such monies. In fact, despite 
being actively engaged in research throughout my career, I have only received a 
one-time, $1000 stipend to employ a medical student one summer to compile case 
data for me. Ever 3 dhing else I have done, including ongoing very expensive CT and 
MRI studies in child abuse cases, has relied exclusively on the charity of others. 
This is hardly a basis on which to build a system. Consider that of the in excess 
of $151 billion in federal research and development, millions are spent on medical 
research alone'^'^ and none on medicolegal death investigation. The potential for im- 
provement here is obvious and the cost should be remarkably cheap. 

As for transitional issues, movement to a more science-based system presumes the 
system in question lacks a scientific basis. Medicolegal death investigation, properly 
conducted, is headed by a board-certified physician specializing in the medical 
science of forensic pathology. The major issue in transition would then relate to 
bringing lesser systems “up to code.” This would mean redefining the role of lay 


^Strengthening Forensic Science in the United States: A Path Forward. National Academies 
Press. 2009. 
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i^H.R. 1105, One Hundred Eleventh Congress of the United States of America. 
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Coroners who presently serve roughly half the U.S. population and ensuring in all 
cases a qualified physician is not only available to but responsible for each local ju- 
risdiction. 

Issues would relate to the inadequate numbers of board certified Forensic patholo- 
gists available to assume such a role. Given the present numbers of active full-time 
practitioners (estimated at 400) we would have to double the number of newly-mint- 
ed practitioners from the present of slightly less than 40 to -80. Recruiting and find- 
ing the resources for doubling the population in question then become related 
issues. Replacing the office of coroner, as called for by the NRC Committee, would 
require several matters be dealt with. As the Coroner is an elected and/or constitu- 
tional office, the relevant laws would have to be changed. Appropriate new law 
would need to be enacted (such as the Model Post Mortem Examinations Law pro- 
posed by the National Association of Medical Examiners^® ). Acceptable interim pro- 
cedures and practices would need to be formulated. Adequate facilities, resources, 
and support would need to be put in place at the regional and/or local levels to han- 
dle a dramatically increased workload at whichever level would be involved. Addi- 
tional costs for storage, transport, and processing of remains would be incurred re- 
gardless of which model system were established. The eventual fate of the office of 
Coroner would need to be decided — either fading into the annals of antiquity or revi- 
sion into a scientifically trained medicolegal lay investigator. 

Arguably some other forensic disciplines are on clearly less solid footing. In the 
vast majority of forensic sciences as a whole, the laboratorians’ efforts began as sci- 
entific endeavors to answer specific questions. The system is really built more on 
applied science answering targeted questions than systematic research as many 
other applications practice. Some issues can be anticipated to be similar to those 
faced in medicolegal death investigation — facilities, resources, and personnel — while 
maintaining active case throughput. Incumbent with such a dramatic increase in 
staff and labs would require sufficient accreditation and certification opportunities 
to keep up with the increased dramatically demand for same, if the recommendation 
to require accreditation and certification. Others areas of concern might include ac- 
tual prioritization/conduction of research and translation from the theoretical to the 
practical. Obviously, the oversight of such an undertaking would be important — who 
will, without bias, ensure compliance with regulations is uniform across the board. 
The NRC assigned the duty to their chief recommendation, the National Institute 
of Forensic Sciences. 

Acceptance of all the foregoing is assumed by those directly involved at various 
levels in the affected systems. Given the track record, as relates to the existing sys- 
tem, this may a pipe dream. Without strong, public, and broad support for the sug- 
gested improvements, there is little reason to believe that the net result will be any- 
thing but the same. 

Another issue would be understanding of and acceptance of the new system by 
users of the services. All the change would be for naught if the adversarial system 
of the courtroom failed to accept them. There is precious little reason to believe that 
the actual test results will dramatically differ from those presently achieved. Those 
same present results that we know from years of experience are valid, although dis- 
missed by some (to whom the data are unfavorable) as somehow flawed, will remain 
valid. The interpretations of results, as presented in courts, will remain inclusionary 
to some accused and exclusionary to those many who do not make it to trial. With- 
out addressing the undue influence of the adversarial legal system on the reportage 
of scientific testing, there can be little hope of a better outcome. The bias inherent 
in a system where (almost uniformly) the prosecution must use an accredited lab 
and a certified scientist because they are already employed for that specific purpose 
and therefore the prosecution cannot afford to solicit multiple persons for the pur- 
pose of proving a case the crime lab’s own scientist said there wasn’t one. Such ex- 
travagance is not a wise use of limited tax dollars. The defense argues it must use 
the same crime lab already extant and when the result is not to their liking, argues 
by insinuation that the analysis is somehow biased or flawed but such ad hominem 
attack amounts to nothing more than empty words. Expert shopping, an option 
chiefly available to the defense which is free to use whatever engaged report(s) favor 
their position while conveniently never disclosing the many more support the pros- 
ecution’s case, must end. Some will protest loudly that such a fundamental change 
in their ability to seek out qualified professionals jeopardizes their ability to rep- 
resent their position. Such an argument is easily overcome if all solicited expert re- 
ports — on both sides — are automatically allowed, regardless of outcome. In my opin- 
ion, this would be one of the most difficult issues to address if we are to effectively 
modify our system. 


http : / / thename.org / index.php ?option=com-Content&task=view&id=97&ltemid=41 
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Q3. What federal resourees would be required to establish a National Institute of Fo- 
rensic Sciences? 

A3. The NRC Committee said of the proposed NIFS: 

“The forensic science system, encompassing both research and practice, has seri- 
ous problems that can only be addressed by a national commitment to overhaul 
the current strueture that supports the forensic science community in this coun- 
try. This can only be done with effective leadership at the highest levels of both 
Federal and State governments, pursuant to national standards, and with a sig- 
nificant infusion of federal funds.” 

“The forensic science enterprise needs strong governance to adopt and promote an 
aggressive, long-term agenda to help strengthen the forensic science disciplines. 
Governance must be strong enough — and independent enough — to identify the limi- 
tations of forensic science methodologies, and must be well connected with the Na- 
tion’s scientific research base to effect meaningful advances in forensic science prac- 
tices. The governance structure must be able to create appropriate incentives for ju- 
risdictions to adopt and adhere to best practices and promulgate the necessary sanc- 
tions to discourage bad practices.” 

The resources existing within the Federal Government can be expected to include 
the Department of Justice; the National Institute of Justice; the Federal Bureau of 
Investigation, the Bureau of Alcohol, Tobacco, and Firearms; the Office of the Armed 
Forces Medical Examiner; The National Institute of Standards and Technology; the 
Department of Defense; the Department of Health and Human Services; the Drug 
Enforcement Administration; the National Science Foundation; the National Acad- 
emy of Sciences; the Institute of Medicine; the Library of Medicine; the Department 
of Homeland Security; and other agencies. 

The financial resources can be anticipated to be substantial. I have no experience 
in the federal funding world and fell uncomfortable trying to predict how these ex- 
isting entities might use their resources towards the forensics effort. 


Questions submitted by Representative Adrian Smith 
Prioritization of NAS Recommendation 

Ql. Among the technical recommendations in the NAS report, what one or two stand 
out to you as the highest priority, and why? 

Al. Although the NRC committee charged with studying the issues advised against 
separating the initiatives or emphasizing one to the exclusion of others, the reality 
is that such a broad-reaching revision of such a far-reaching vision may not be eas- 
ily achieved without dividing the response. Ideally all the recommendations should 
proceed simultaneously on their own intersecting paths. If we separate the compo- 
nent proposals and attempt to sort by category, the recommendations can be sim- 
plified to address: accreditation/certification, education/training, research, oversight, 
and medicolegal death investigation. 

Professionally, I am keenly aware of the many needs of the Medical Examiner/ 
Coroner system nationally, however, I believe the greater good is served in address- 
ing two issues which would arguably have the most impact the most quickly — ac- 
creditation/certification and research. 

Accreditation of existing labs is a seeming daunting task given the lack of existing 
investment in the process. The good news is that this should be much easier to 
achieve than many fear because a sizable percentage of State crime labs already 
have accreditation. Other labs are typically small and I believe lack of a concerted 
effort is likely the biggest sticking point in moving to full accreditation. I can speak 
from the personal experience as the former director of a State crime lab system with 
175 employees who oversaw a 10 lab operation spread across a broad geographic ter- 
ritory go from zero to full accreditation in basically two years. There were naysayers 
early in the process, especially since there were basically no new State funds set 
aside for the effort. This can only be overcome by achieving buy-in from staff first, 
followed by users. The mantra must reflect a philosophy that “one does not strive 
for mediocrity.” This case example of how to achieve success though one’s own ef- 
forts reflected well of an excellent staff but credit for the financial aspects must be 
given to the National Institute of Justice, who, working through the National Foren- 


Strengthening Forensic Science in the United States: A Path Forward. National Academies 
Press. 2009. 
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sic Science Technology Center and other partners within the Forensic Resource Net- 
work (Marshall University) showed that indeed the impossible can be achieved if 
one merely sets the bar high enough and settles for no less than the best. A rel- 
atively small financial investment continues to pay massive dividends. Top manage- 
ment must aggressively pursue the goal if the mission is to succeed. 

Employee certification is a slightly more difficult matter as a smaller percentage 
of crime lab personnel already possess the requisite background. As this is a per- 
sonal achievement, there may be policy requiring revision in some areas to allow 
governmental employers to require and/or fund this credentialing process. In some 
disciplines, there may need to be special provision made to “grandfather in” existing 
scientific personnel. Another obstacle would be the strain the volume of scientists 
requiring certification would place on the existing system. 

In the area of death investigation, the present status of accreditation and certifi- 
cation are to a certain extent reversed for physicians and minimal to none for large 
numbers of lay coroners. Some 85 percent of pathologists active in the field have 
Pathology boards and 75 percent sub-specialty certification, All have the requisite 
physician training. Professional practice standards have been promulgated. Only a 
minority of existing Medical Examiner facilities have achieved accreditation. Usu- 
ally this shortcoming relates to insufficient resources, staff, or facilities. Regardless, 
the root cause would need to be addressed. Lay coroners have only a handful of op- 
erations (eight totaP®) achieving any formal accreditation. Formalized recognition 
of basic skills is available through the American Board of Medicolegal Death Inves- 
tigation, however, this has been primarily achieved by lay investigators employed 
by Forensic Pathologists. If the coroners were to achieve the necessary training to 
obtain this credential, it should dramatically improve death investigation in the af- 
fected jurisdictions — up to half the U.S. population. 

Both certification and accreditation would ultimately serve to provide confidence 
in the fairness of the analyses being conducted and impartiality and qualification 
of the analyst. Structures are presently in place for both, however, the stress of 
scale may well overburden the existing process. Advantages of the 
professionalization of the practice and the practitioner in the achievement of these 
goals would include adoption of ethical codes and continuous quality improvement 
as part of the criteria for the standard. 

The other issue of utmost concern would be validation of the underlying science. 
As there are individuals presently incarcerated or awaiting trial, personal liberty is 
at stake. Despite the foundation of all forensics in the underpinnings of science, the 
focus has not been sufficiently broad. In order to confirm what experience tells us 
is valid and to restore full confidence by the users in the truth and accuracy of the 
system, sufficient validation should be aggressively pursued in those areas most 
often used and most often challenged. 

Prioritization of Research Needs 

Q2. Has the forensic science community attempted to prioritize research needs aeross 
various disciplines'? If not, in your opinion what areas of research are likely to 
contribute the greatest benefits to the legal system through increased funding? 

A2. I do not believe there has been anything approaching a national plan on 
forensics research. The field really originated by conducting targeted experiments to 
answer case-specific questions. The tradition basically continues to the present day, 
although obviously there has been more extensive research conducted through the 
years. Another benefit of the proposed NIFS would be to ensure such a strategy 
were created and implemented. 

Specifically regards the research likely to be most cost-effective most quickly 
would be validation of pattern-type forensic disciplines (fingerprint analysis, foot- 
wear impression comparison, firearms examination, document analysis, etc.). An- 
other important area would be to expand preliminary work done on bias and see 
the extent to which it actually could impact a case. It is imperative such research 
on bias not be biased itself — if conducted with an eye to “proving” bias by govern- 
mental labs, a much more obvious potential bias (solicited contract forensic analysis) 
might be overlooked, creating an illusion that one is a problem while the other is 
not. Individuals involved in such research should absolutely have no real or per- 
ceived bias which might adversely impact the outcome of the studies. 


Executive Director, National Association of Medical Examiners. 
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Answers to Post-Hearing Questions 

Responses by Peter J. Neufeld, Co-Founder and Co-Director, The Innocence Project 

Questions submitted by Chair David Wu 

Ql. What is the level of funds the Federal Government currently allocates to forensic 
science research? 

Al. The Federal Government allocated $106 million to DNA related forensics pro- 
grams in 2008 the bulk of which went to DNA backlog reduction. Non-DNA forensic 
program spending by the Federal Government in 2008 has not yet been calculated, 
but in 2007 that amount was $16.5 million. 

Of the money spent on DNA, approximately $9 million was allocated for research. 
Little to none of the non-DNA forensic funding is spent on research; the Coverdell 
Forensic Science Improvement Grant Program awards grants primarily to eliminate 
backlogs and to train and employ forensic laboratory personnel. 

Q2. What will the transitional issues be in changing from a mostly experienced- 
based system to a rigorous scientific-based system? 

A2. In order to transition forensic sciences to a rigorous science-based system, basic 
and applied research on the validity and reliability of assays, technologies, and de- 
vices will need to be conducted by an independent, science-focused federal agency. 
After this research is completed, standards for methodology, reporting procedures, 
and court testimony will need to be developed and implemented so that all assump- 
tions made, conclusions reached, and inferences drawn by forensic science expert 
witnesses will be supported and confirmed by research. 

For forensic practitioners, the greatest transitional issues will involve continuing 
education, training, and professional development so that they can meet certification 
requirements in the fields in which they conduct examinations. As the research 
evolves in each discipline, so too will the guidance on how evidence is presented and 
how the forensic practitioners can testify in court. 

For public crime laboratories, the greatest transitional issues will involve accredi- 
tation to the ISO 17025 level. While most publicly-funded crime laboratories are ac- 
credited, the majority of crime labs are not accredited to this more rigorous inter- 
national standard. States and localities will also need to be encouraged to make 
their crime laboratories independent of law enforcement agencies to ensure a work- 
ing environment free of external pressures and bias. 

Finally, on an immediate and ongoing basis, significant and continuous edu- 
cational programs about the report’s findings regarding non-DNA forensic assays, 
devices, and technologies and their limitations needs to be conducted for judges and 
criminal practitioners, and updated as the research progresses. 

Q3. What federal resources would be required to establish a National Institute of Fo- 
rensic Science? 

A3. Many of the “pieces” required for a National Institute of Forensic Science 
(NIFS) exist in the Federal Government today. The National Science Foundation 
and the National Academy of Sciences have experience in competitive grant-making 
and have existing relationships with research universities and bodies to whom such 
grants would be made. Once the research is completed, standard setting could be 
done by the National Institute of Standards and Technology. Lastly, the compliance 
and enforcement needs could be handled internally at NIFS and/or in cooperation 
with other law enforcement entities. NIFS could be modeled after the lean and flexi- 
ble regulatory body that administers the Clinical Laboratory Improvement Amend- 
ments (GLIA) at the Centers for Medicare & Medicaid Services. GLIA oversees all 
clinical laboratory diagnostic testing in the United States and employs just 27 peo- 
ple in their administrative office and 30 employees over 10 regional cities across the 
Nation. 


Questions submitted by Representative Adrian Smith 
Acereditation 

Ql. Mr. Neufeld, you emphasize in your testimony the importance of laboratory ac- 
creditation to ensuring quality control, and Mr. Marone noted that the over- 
whelming majority of crime labs used by prosecutors are now accredited. Does 
the Innocence Project also make sure to support work only from accredited labs? 
Why or why not? 



97 


Al. The National Academy of Sciences’ (NAS) report on Strengthening Forensic 
Science in the United States’ seventh recommendation^ is for the mandatory accredi- 
tation of all crime laboratories and the certification of all practitioners. 

It is critical, however, that the existing, voluntary accreditation standards are as- 
sessed for strength and reliability. The largest crime laboratory accreditation orga- 
nization in the United States, the American Society of Crime Laboratory Directors 
Laboratory Accreditation Board, accredit 362 laboratories (the majority of which are 
publicly funded). However, only 80 of their laboratories are accredited under their 
“international” program — the higher tier of crime lab accreditation that is most com- 
pliant with the international standard, ISO/IEC 17025. That program notably omits 
three important elements that are present in its lower tier accreditation program: 
(1) blind proficiency testing, (2) requirements for safety equipment and the physical 
design of the lab, and (3) requirements for written objectives. 

The NAS report also notes that, “[alccreditation is just one aspect of an organiza- 
tion’s quality assurance program, which also should include proficiency testing 
where relevant .... In the case of laboratories, accreditation does not mean that 
accredited laboratories do not make mistakes, nor does it mean that a laboratory 
utilizes best practices in every case, but rather, it means that the laboratory ad- 
heres to an established set of standards of quality and relies on acceptable practices 
within these requirements.^ . . . Accreditation cannot guarantee high quality — that 
is, it cannot guard against those who intentionally disobey or ignore require- 
ments.”^ 

In fact, past allegations of negligence or misconduct filed under the federal Cover- 
dell program have included accredited laboratories. Consequently, there is a need 
to assess the strength of current accreditation standards and to make sure make 
sure that the standards reflect best practices and are as stringent as they can be. 
Moreover, for the solo or two person laboratory, current accreditation requirements 
may be unduly burdensome. It is certainly possible that NIFS would make the ac- 
creditation requirements more rigorous on matters that affect reliability of results 
yet more accessible for the excellent but very small forensic laboratories. 

The Innocence Project typically engages accredited laboratories for conducting 
post-conviction DNA testing in their cases. At times — particularly when more ad- 
vanced testing on minute samples is required — a two person laboratory that has not 
applied for accreditation. Forensic Science Associates (FSA), has provided more reli- 
able results than the accredited laboratories. Indeed, Mr. Marone is personally fa- 
miliar with the extraordinary high quality work accomplished by FSA. In the Earl 
Washington DNA exoneration, the initial post-conviction DNA typing was conducted 
by Virginia’s ASCLD-LAB accredited State forensic laboratory. Subsequent testing 
was conducted by FSA. Not only did the FSA results contradict the Virginia State 
lab results but FSA concluded that the State lab had reached an erroneous conclu- 
sion. When the then director of the State lab refused to conduct a meaningful inves- 
tigation of what went wrong or even acknowledge that an error had been made, the 
Governor asked ASCLD-LAB to intervene and conduct an external investigation. 
ASCLD-LAB’s report, which I attach to this document, confirmed that FSA’s results 
were both correct and reliable and that the accredited Virginia laboratory had in- 
deed made a serious error. Nevertheless, within days of that report, ASCLD-LAB 
re-accredited the Virginia State lab, without so much as a comment on the impact 
of its own highly critical external investigation in the Earl Washington case. 

Admission of Evidence 

Q2. Mr. Neufeld, you state in your testimony that “it is absolutely clear — and essen- 
tial — that the validity of forensic techniques be established ‘upstream’ of the 
court, before any particular piece of evidence is considered in the adjudicative 
process.” Based on the NAS report findings then, are you calling for courts to 
deny admission of forensic evidence from all disciplines except DNA analysis? 
If so, do you think that will improve the justice system’s ability to eonvict the 
guilty and protect the innocent? 

A2. It is not the job of judges and lawyers to become scientific experts, and hardly 
a responsibility we can place on the shoulders of a jury. This is the reason why 
clarifying the specific reliability of all such evidence and the parameters for testi- 
fying on such evidence are so critical to the administration of justice. When forensic 


1 Strengthening Forensie Science in the United States: A Path Forward, Committee on Identi- 
fying the Needs of the Forensic Science Community, The National Academies Press (2009), p. 
7-18. 

^Ibid., p. 7-2. 

»Ibid., p. 7-3. 
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evidence enters the courtroom, it should be sound and not used beyond its dem- 
onstrated scientific limits. The NAS report states “with the exception of nuclear 
DNA analysis, however, no forensic method has been rigorously shown to have the 
capacity to consistently, and with a high degree of certainty, demonstrate a connec- 
tion between evidence and a specific individual or source.”^ 

The Report divides forensic disciplines into laboratory-based and experience-based 
disciplines. Laboratory-based disciplines such as “DNA analysis, serology, forensic 
pathology, toxicology, chemical analysis, and digital and multimedia forensics — are 
built on solid bases of theory and research.® The level of scientific development and 
evaluation varies substantially among the forensic science disciplines.”® Some expe- 
rience-based disciplines (fingerprint analyses) have had the support of more dedi- 
cated research in the past compared to other experience-based disciplines (lip print, 
ear print comparisons^ ). Secondly, experience-based disciplines suffer from the same 
problem — “A body of research is required to establish the limits and measures of 
performance and to address the impact of sources of variability and potential bias. 
Such research is sorely needed, but it seems to be lacking in most of the forensic 
disciplines that rely on subjective assessments of matching characteristics.”® 

This strongly suggests that non-DNA forensic evidence should not be used to indi- 
vidualize in the courtroom, and the entire criminal justice system would be well 
served by respecting this fact as soon as possible. This is not, however, to say that 
non-DNA forensic evidence has no place in the courtroom, nor to say that there 
should be a rule or rules immediately imposed upon courts to ban all such evidence. 
The report offers no judgment about closed or pending cases and instead offers for- 
ward looking recommendations for the future of forensic science. We agree with the 
report. Indeed, each case, post-conviction or pending, must be considered on its own 
merits. 

Prioritization of NAS Recommendations 

Q3. Among the technical recommendations in the NAS report, what one or two stand 
out to you as the highest priority, and why? 

A3. Aside from the NAS report’s primary recommendation to create a National In- 
stitute of Forensic Science, the two priority recommendations for the forensic com- 
munity should be funding research (Recommendation #3 and #5) and developing 
standards from that research (Recommendation #6). In competitively funding peer- 
reviewed research to establish validity and reliability of the non-laboratory-based fo- 
rensic disciplines. Congress would be applying and requiring the same scientific 
principles and processes for validation that had been utilized so successfully for fo- 
rensic DNA. Once the research has been satisfactorily completed and the technique, 
method or assay validated, then standards must be developed so that reliable proce- 
dures and practices can be provided to the forensic examiners in a shovel-ready for- 
mat. 

Prioritization of Research Needs 

Q4. Has the forensic science community attempted to prioritize research needs across 
various disciplines? If not, in your opinion, what areas of research are likely to 
contribute the greatest benefits to the legal system through increased funding? 

A4. In terms of prioritizing research, I can’t speak for the forensic science commu- 
nity. To date, the non-DNA forensic science community has had to use virtually all 
of the funding it receives for addressing backlog issues and funding laboratory 
needs. In the past, there has been little time and virtually no money available for 
research efforts. Previous needs assessments. The U.S. Department of Justice re- 
port, Forensic Sciences: Review of Status and Needs (February 1999 and the Amer- 
ican Society of Crime Laboratory Directors’ 180-Day Study Report: Status and 
Needs of United States Crime Laboratories (May 2004) did not prioritize the re- 
search needs in the forensic sciences intended to spur the change in practice that 
the NAS report deems essential to justice. It is the Innocence Project’s position that 
areas of research should be prioritized by areas of greatest needs. We look forward 
to working with Congress to find a way to assess this prioritization. 


‘^Ibid., p. S— 5. 
^Ibid., p. 5-1. 
^Ibid., p. S— 5. 
Ibid., p. S— 6. 
^Ibid., p. S— 6. 
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: D i-n-JiA'i' ‘ 

! riAau * 

Vtnji 

1 l.i.iiM 

Ete^nd 

11,-1 


rfl^uwd 

4-1 


' tai 39. m 
; A 4W1 

! bMBC 

Mcyil ^K- 
Miil#i 

1 1. * 

Dnw^ 

1J.-a 

S'm i^nj^ 

ELfiik4 


lrT« 2$ 

C. Hr ipfin 

IvfkM 

p«irij ht-d 

I.I.-a.ljlllJl 

Lmuirfi 

PL* 

Nh RJbnpxd 

9:^ip 

4-4 


Vn Z5s ua 

C-. -ifn'' 

frvm 

tfca 

Mplai 

91.^ Ill 

EIwbM 

IJ,^ 

! 

'vVAJval^ 

Cirxcad 

j, 1 


IkFi iT^. »H*' 

■^KWTl 


UfeMV 

LLIi±'«.l3l 


?4fl aterKd 

tlrcT^rf 

4 -F 

orDal.I.IJ 

(m 31 «M 

P. ipm 

IVUfl 

’*M 

Wiipd ;, 

1 

MnjT 

W.U.** 




HaM4 iwypi 

cf&Phl l.ll- 

Icn 9i 

nM 

d, 1 





Mm 

'rtfirw* 







Smw^m > 1 :■ 



MM ^ iKftauLi Ak ilm.iani ifcu C 1 


rtl 1 KiUJt it Itlf UriA imra. ^ilttr canniikd Vk^rtjlIhi'I dEB^ SMIdKf HI 

H. In rnfnxfutcil Viili. -the prtriibilll^ ||€rc^. PriipCHI^y. rtif 
did lul nlTEr JiiUet nlkf In WuhiillHi hf tli»' 'B-'-lltlllEIHI u-ir -^wH^ilv diiunicd ju m 
HInUibuKir-ef [tie I^AClHI in iKiri H 

In SmO. rwr^ ikHfihmaJ mem edioebj br Ihc SdnJkil E^dlni1E^i■ dlTIC-E- dlinrc 'bE 

iivDliplim WOE iiizniieil U dk WtOHIIH) IbT dnltrM-. mi! 4»1dmc* cruKlKl i/ v^iul 4 Itb- 

in>U 4 n«rd ITtA iri Bl. liM lr»D Iin'm liiC «! Hi -ml |lw iBnik [IfhlEi ]£l E 

■9d Fk d1|£il ^ ud Htd fcillLn^ (TWtl iMb- 1ZI I Mi J\ 

umn cnkztnl hnni I)e -Fictin PmiHlItV txllliUd 11114 ■!» nnkimtid ai Ibii inn 

hr .aUiiuiul Irdinl. UliAd ltd- BOH- IKdlrtV dMl^fwl Pnmia HnnaTlcE I I inJ J I 3TR 
lyflilt EKib-lS. MlKfl laiH- fipImMlM V 1^ Ilfs in iMI nxl JHH, mpaLiidy, 3TR BVA 
i>pn[ l^dli -n-na r^umJ Eh- nm. m die blaiid I^Ai JSi Sd^ldll Hmu ^riHI -BP ?K ^ 
Lkd -ripnl ansin jubmnst rrini lid Hedind EUITUMF (tmi 13 lA] Aade-Hj mi dm 
pciSiiTnnJ M finjdilbll Klipinei riHn (n Iilinne IhPTTF J J ^ stj. Cinclukiu -rf hi lE^iu 
IM« JKMPKd D 1 A'bnllctit rf ‘“tJ Sc^nniir A, 30(M, nllnkj in dd Uhlt bdkju-.’ 

ITH □ImiH' TM CtTS plrriia^ ^FfThcma- Giliuic of Aik id^iHli -Hi PE. 3SW. 

lirtar, m nJdjlion Id pnihifi^ of he Ceflinbilf hif bdDbC 


□ FS CtJTTFICATE OF .ANftLraS UAl£D 3 in EMBa ft iCttt 

iTngiWIJ I I Bid !.] ETH Fjipnil 


. hll' [liuflDrt 

l.ajH (.v-nm 

c. 


CwPl-Ti 



Wilkn 

* r^Mkjpi- 


; 1 

! 


1 *iflt 



' Till Lntiic^iiri1n(ria-Fii3i|n4nmMltr d 1^1 MM, u ita rDMumulii i 

.AniTKy u c:nDd -da f ilb-iFPaH-irPto. k.l Tjdi« RdtdH kt KMiq ip# midiiaf da iukM cn Imx 
f 5 ^ tW^OTMi IB^KPi 

.ASCLIMAIJ LMTl-ia StWU ltdTfiR|!« IKSPeCnDN 6 

UF THE DFS CB (dllWL tA»0»A'nf!«V, aPUL 9, ’MS 
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1 hOKI -9 1. 

t Sb 

b'^nn'i 

lijnl 

«ikl^ 

. ■•ii.-u 

{‘■Mlur 



1 

mwi . 

DawhAT 1 

bn 'i 

' '^art ViV. 
nriKT 


1 




1 'T^"l j 

Ti'^A 

:uii LZIA, 

St 


1 r ■"jm 

1 cYrnH 

1 

,Tiia 

■ rjifb jLti 

t 


1 

1 ^un 


»i ns*. 






Ieyi H’. 
Wm 


UuUi 

be 

1 1 1ll 1 

pi'.i 




!■& iM. 

Nf*vn 

Vifrai 

iniT 

CWl 

bt*IWT 

! 

MbMiJ 

(TcirMii 



nb ; 

p-T^b 
mri*^ ' 
HAilll ih 
b\A dtfri 1 
b«ib -4h 

H iHiita 

1 In 
vn 4 

i^n »d 

RiiiJ khii 

Mpjwt 

■ rrewsd 

[iMdlEJ 

Ebmvd 

Cbt^ br 
dIKEUd 


luri ^ 
iii^ b 

llfslli »■] 

1 

I l-AUjMlj 

Bbufcv 

H-aMr 

hfe 

<1npiiH 

Ebab'ind 

Unvn^ 

diivi^iri 

1 

Im ]». 

i.^ri bhi¥ 

rnimM 

AW 



Ekaaialid 1 



Im 

Urn 

MilMM 


■ 

gL.-i^.-l 

CiuK be 
■MiTiiaid 

■ 

lun 

Oki* 

raatx 1 

ELu&k 

i 

PFrfk 


Lkrr^ 

bJVTHTt 

CvwoW 1 

pM 

biiL 

uuib > 

JUd 1 


[Jr Stplinhcr |4. WHl, m Htul Uififfa- [rmi Kirontl TlniJ"?' iE«ir*J by Ibr JKE ThM 
m BiilTErd Uiilt^ Tr*il#lii l.l nl J.l ijrlleiu litd (iWptJIHl •'Hi Iht 

piunizl ^buH bOt repMirt HI ■*• Sifnmiicr t HsrOrt." Tlfilcintr, tlf ■CljiHmjr 

Wl^llr^l M pir^ Tit iIe miUi imidtf RHmcl *'4llin; I'^Esitcr X. 

■MIIIIE liil '['3° "V juboEcJ. I ^ IflBfdHl Itit- twill Ijf ibc [AiA mloci uiJ Ikr miitrU 
xviiUib Ic nc lullj- WitdlJ hlLf- rtwllfd }i dlfhioi mxjinjin At ^Ik ST EiUl 


' &] Ik EcF4n[^ TL3IW hMl bm Ef^ta i ibUmKI 

' Heouv d U'DlbypbNrii'. JIJ F Afp ld«ia iVb JJ ^ .^1 ndnfcii hi 1h pbllM 

a Ecpnhi J. MM 

.ibSm-M-HB LIUrrED SDOPE IVratJM INSniL'IlON f 

[JF nt£ DF5 CENTTIAL L^BaRATt*r ftrtll i*IU 
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'A'iUliir^tgn K uveS-^e, fir CHih-Dair fiJ ivt nanail^ 'ft’&dliil^lAi Dl dltf- bitiift 4f fklUl 
imr^ncc. 

ft CfliHif 111 pf ftMiym Chitd Ocwbfr t 6 - JW. ■*■«. Ihn rE^frlrig tial Ihc failcE^ pf Itr 
iPdJj^w Millie TtiAbl-kii7v.Ti iiindirdi n^ire «fui9ifri' wlfi rfic rnijh? fnim ih* $fpn^h<T 
21X10 ar ftridl^sd>, lAii tad upfd Timky's iX'^A i^EdiV Phsncd I'rpn ik* 

djubtfilc. Ttaiwii if tannu.lSMlIriihefe^liiHAjiu uUt 


DFE CERTIFICATE OF AVAl^-SS EMTED OCTOBER HE. 2QiP 
^iv^Pki I I md 3.1 STR Tjr^n^]! 


: luiri 

i JTMh'Brri'j 

1 PiHii 

R Villun 

Tiiikv 

1 C-aueu 

1 Ike 121.^ cu'^mi 

1 FiRhn 



Crai hr 
dlrmiH 

tinned 

' IMure^eaB 

•rihnini 

Imi 111 a, ipun dm»i 

yqpul noi 

iMEk 

r4aMA 

pnfif 

itH-H 

kijmti 

Crw^'W 

dniuci! 

ET.UwtJ 


linn ftA"!".* 

L'lfnl IvT^ 
irTTi 

MiiiW 

f9l4D 

(Wi lui^qr^li 
dniaul 

W. ipw 

L 

iim;- 

iVl'H 1 







CUACi hri 

C^TiVi Ya 





chniMd 

UBnoilal 

CirjEKl 

\ lun ]5 uui D 



Dij^uJ 

C^niisv 

hlitiDhllLv. 

Imu^ 

1 







In ^q^Ifn^KT 3llM3, WuLir^m fiUl j civil jail si fEiknl cnal i^nvl rlilc Iua‘ cnfrYurifTTSl 
•i^iacn uid jnccciirir u-hn pvnnfulsd ik hrn inv^ rlcioJim ud pm^Eilim.^ Hu HlPf >9 sr* ■ 
ufTEd^Jnilii± in Llnl luL, wlirh ip dill kLHUJiur^. 

T^cvamid In LditcnvcTy rcqisd n U/it^ir^lm'p lUcrsI civJ nil, cvidcnoc Jncm iLc vi^im uii 
Mj|hl Tpofn lie VcT]jkiii ELiIe AiKs irJ Lhc V'lrqidk McikoJ Ejxnim'i Dfllcr. He MinJia| 
Fxmim'i CtflWc prrHidfd di^kik hodji rrillEr ilk^ Enikekd diriifj Lir Vi^llliuTK ajlr^ cj Ip 
^fDuic ScncE {FSAI oF KkknHd, flahlanik, jeJ b. FtlkMrd T lllpkr 

Wuhmf^m'i ilkvacv rK^mlEiJ thil HIH hi.oJ Dls'A lypinj; be crnkfclcd in lIe relnml bpd^ 
nnliEE iliiis ft] ikAnxirc whdlEr Uuhnillmi Hr^r^ jril-sr Oiflsfd WillLui fn^y bf 
lllirrinikd u lie kurb -qf ifBTulr^rcu rn:cB pqb«n. WiDhtijs' ti^vu * Ttalil^ inrH p; 
rrjpcnaq ujt^ I n Fit .Rrhooci Upilluip^. Clillf^rrl ^'lUcnu. Wxdiir^l«i nJ TtipUt u.fTf pbQ>nf4 

fpjE prf*ir"i 9 PfS Cfmfsfwtcf ftiJ)fc*pid FSft \wm ]• m ilbmkd in ih? B|fnrp«? Mt 
5 «|iva' u.-hkl repn-MT" -i f^ncp?k^ifw ^iidnjs flwnbiKl in IH »^pon 


* ^iHfTrini prE.'*^*Tu;r Xn ^idmrii ni|iadiB| #w ^fEkn itfrirl ‘fridvr^pivi Orutar JIXXI. 
lt^K\Lvtt]ttiikp\k^trwaidi« 

^ Aw JV’ojM^iv k db^ET. Jl±± F.^Fp3d dOJ i.U'.D ^*1 .^Wii iri v. t Kipfi.3C 

^ I'^.EXVi. 

' S« Lie .^pnl I, JW, I' . i lhtkd re^l bf Fwoehe Serme Awctaln 


■ISCLIMAa LIKTTED SL'WE iriTEWH INEJELTWM 
or THE QFS CE^TRftL UBDRATOftir. A?ftlL ?, ™3 
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ECtl MIL- a iENCE MSOCL^TES JEfQRT D.\TZD .^FKiL ]. :> - I 
I'STR L^A T^njuf^ Hn^ir Hul' 



I«1 ■ 

CiicapM 

'VtfliUAf*: 


“X 

yriTuM 


1 

4 


~3^h| 

lon 

p3K>> 

1 








1 

i 

4_ 


1 

IbmPZI 

OTX 

■HMlii 







j 


lln]! 

lors 

iUkliE 

j i.'dFiU 
riUD 

E^cniuou 

Ym 



— ■•-' 

i 

IN' 

^^TTF- 

Wi 

■•Ri tan 

>1 tm [KU 
□mkfl 

IhK^UI 

•WE 

«tlp| 

tkbn- 

1-^4^ 

S’n 




Cm*- be 

■uMItn 
] b Wiih 
*ilf*'ihi 


Mrc4i 

ibmJf 

■EO 

m2\^ 

Miii 

ME 

A Er» 

iLi 







Mro(-i 
Itoitj 
iWS l[TI 

III 

SlftH 

na 

•fULHUaU 

Kl 


— 




L 

'm»»\ 

iJfrwi'T] 

ivn «L2I 

1 L 

PdfKki 

M r 

at 

tftrmuaaa ^ 

1 

L 


1 




CV. SUCt'E tfidk-AI^ Lliri ^ "uilhH dbunruilo. ihii- JCBxnaL fl^ 4hjr ^ 

^ umc pnoK prrfli ^ lb l^ilW EpOHaKieH BH> ItC Waim IL^ Uuhxl 

It £ 4bUnb^ 11 Ibr VBf S fipnl dihJ CtnilMr 3^ Iv tiiru fb HfTit 
purbr XL 1^ lEUDS ti lb ipiinuiqb rrnT fit MtHOIIi WiUuU LUttf*.' 


<>1 Apil ±1, aUH, Ui^|ipT!n> iwnti irai CC'««TKI w^uri knn' ir^nliii hi If^mnn 
or 'Hi nhbpbHlhW lidhH ih ivnJtcl u wdh Dd n-ciiBniim iri* ■ panuf 4ir ijio 
pTmEd IIt' PILIWO rf Fofmli StifiWr- IJSFX" uJ -ribKi^ x tapf i/f 

Dr bUilE'a KfOrfi AI ikc ^vrm'i n^iB^ lb rvrk^Jii# rh+ rrpnen irMttd il Ai 
ciLrHj'x bnrxxf niHli] kfl IldEfnJ «Klh LfCtM' Itibhr EI^'-6#I. 


aSi^LDvLaEI I.IMITfLD Stn#fi IhrHIiqkt r^SreCTFC^N 
OF THE DFS CEh-TlUL LA&D]tA.TQRV. aP«IL 4, lUu 
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CcnifW-M nf 'j'U iiLuad ^kd Kcpkn^ici 2^ 2004. by DF5 FoiHSic Sfinrasi 'OHrp 

U- JiW ccfmtKb^ liri^r-blbp cn tone uFtic ^hfipiK UHnj J diHiPCII 9 yi*trn TIk 

mub MK iinYrKUod in Eht \it\t. 


JfS CTRTTHCAJf. OF Af^A LYSIS EwTED SEfTiAIBB W. MW 

([ySA uur-^ Lfar h^RjPl^X 1^ BFO^iyHEll.t 


( luriP 



lIM.flPrTW 



IB 


|||H 


1 ^twHi-nvHi 

orkred «i ^ 4 t 

4111m AvftK enn ■■ 

Fikri .'J'llMi. I]LC 

lEi I 2 IA- 
rl^U lUU 

l-«ilic- 

hiPnj'raTv 

he 

T 

1 

rim ITIA nd »« ISK' 
rih^ ihn mhjmid br 

iTFiin^- 
'■Vml BTfV 

Inn I 3 K- 

"iQlLSU'Li 

ibfpT k>>q 



IIMMCIMlil 

ImSSmtKM 


iUHniWTkh- 

brdumv 



kn tHRiflIus ijtFMi 
«nNHd ki^l 

1 ^ I^IC- 

im IJ^^ ■■ 
oJ mn 

Ha nmJ» fenpun 

rwtri pvTik v^Jiind 
lfrK.tfef m ipfTTi 

rruM 

nwrFvd 

mil 

!hl» IM.1. 

hb*n %iR 

ill^iaJIcH I^IBidn 
sLv 4 nc 4 Iw 

IlM I 2 IC- 

tanUlH' 

4 l|fci im 

h% rmdB I^^biti 

FruHA 

Brib Ba if^TTi 

tlfTM 




lUBP lj 1 1 Hdkoi l2irv0C 

y .1 Ml $ F" 



■ 


kil, . 





MU 

IJ-IE Bdr' ‘ 

toI. u' \ 

lEs#i:i?ndli- 
k^nn 
|«T«1 l^llMdl-- j 

JHd '^'Ml rata pm 

1 


■ir JPJI. mill^Tr 

In I^IC n 4 UlF. ttni 

I lllClByi □IJliidluu.lI'l 
; Nril]]l 

%m ecrtffTd 

wml imn 

Siu IZHjcd II ' 

Ik^-UUM 

len IZi l«d I** 

h»±EnEn 

rvu pniy ^tauiri 

Cxmom 

hkib 

Tta r^i 

Bi- 

'•Rtffi 

CkaBTl 


' Al Hill Ih Irw lOTil □ 1^ I^4^+<M| IWtniHy HtH^F 

AH’LaiAaUHITtD SCOPE E^RJMrfSFECTTOfJ ?t 

Of THE EPS CEimAL lABCtUHaHY. UPRiJ, P. ZWI 
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l■l^l.'^0■.!F.W^^!l l»;-Mrj 

ruraZHfAj^D- 



1 

1 n^JAW 

nri IP.LII 




i 

lunSaurv^D- 

Iv^nnn 

1 


; 


OnT?«flntMrt ir-nrml^i Ny 

rn.D nptr>iKifv ptratoiil ft™ onl(r litHniiinH in ihfl 'Vinsiiii aiwti iN fn#im 

'IH 1 ' 

4 iLin It n^il Ifnw. Cplilvw A, Sirin 

I. Stctcixa ^luLi ixC hive b^m EiL-lukd M ■ i^EkUiUE- Eu'ikAi^ 10 Lj£ £pkni 

FiKlion iiJliE v^bil innj, Jim St in iIe 5qpltTiii^ 4, C^iliCdiK oF ATill>Eb. 

11w imand inJiurf F^l iJun ih- ivujijd Sfi> iiroFIk ii cmimok aid lu ilciln icd ii 4 k 
libfy snmoef ilK- DN^ pnxFik- FMn ih- qKim FT'KOdn [4'4 h Kiprtf snur. 

^ XiniElh Tis 9 ll[)l| lAEiniTi'i: hutbaod md iJI nhir lupiDi ueee pvr^riy -clioiiulEil 
MM pdDihb tJani'n F^ 'bE OEiniiET 

J. Tltit V.U iiiiCncxnl itfniWCOd SibilO Ik bthy tSiWH JiFUtTN Anl 0 l 01 Ik billlll 
4 KI tro ptfoii b 4 k ourpli no not si irioilw noiiTibuioi'. 

|H Firi 4i'i4iiipnD rhp eriik4fii:B' nf 4f' 4ii FJFJt piojila pBionliEl ■ iJic eih. nd 
Lid ecn^Lnun k Ekillfaliy n^i^rlcj. iy Ihc e 1 i±i in Ihc ewe Flk. 

€. KoHkd Tliulev 'OiiTui te iiliiEkiKd td 10 4 k nomltuni' oF 4 k DNA. ftoFIIe FF«io 4 k nLLfiJ 
hlk Nulhfl (iKPi JS. niHi ]?(). Tkff II i» iHi^iron 4 riN!' DMA proflli ft«Ti KtunEift riulci' on 

i)lf [«Tukii 4 | uirm of fviJiiiLT fhxk ftndiniFsiii K™lh(Wllv Ti[]p»rcH lT|r Iki -Aw jp i^ tipi 

fit 

D. Tk DF& FoiEEEiio BiolOLiy ^KOEli one SidTiCihii For Ft>rEfESlE omovod *rtd FFm diid'^iiie ii 
ftmoBfir FJellUhs IMa 4 k DF 3 F«ynfi< Biolco pnioKwF '"eoe JidilFIci h 4 ih -out la Ae 
dnnpi io itk qiifvisn rEB> 4 irc it# piwnoi af ^niinjinn'j l 4 Wft pronii TIbh 

4ivli]»fm EAEn: 


1. m JlB-cycIc puy I k br Foy-ErflEfe. 1 .1 vripliFiEUjEn. 

2 . T]plnflHiTipl»^Mi wDNApnodKikdEnKnurorEdMipfoduipEl. 

J llrpn|i|i^iqEhsl>'b«4Til|C.A iH^Cdoi 

4 . MudiFyn^ Ibr F^VKrPki VYipFinnliEm nukr mk. 

E TkrE: il irO evhktEC uroEvCdniuLiOa In LiO lEdlihJ,4f Ik uopki h 4 |ei eiOE 

F. Fkkii Eontfad lo (k UkoaHiv EffMir'H tiiiiE iriFl’i4i>u4 dE JliiEEiion oF (u 

]. Tk lEntciKW imp:^ m iMhiltr [onmioina onl} hilF of ik pKbnr^ im^Fe^ tud 
ftiLV [kiiEnoM 4 k EJFS tFom ohunliG i mUt. «r i n«iii<i|Jlil Kfljk. Fk 4 k vi^uI 
unpin. 


I.IMirFJl SOnfF- INTERIM FNSfECTimv' 
THF F9I! CENTIaI. 1.4&nRATaHV, APRIL t HHi 
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3 . There ■K.eAifnuipnewjmpocoaid ihi^infidpidl;^ Kid msH limt twm 
tor vnwiE -ind i<p<n, A beiitf iuned Kpon fcrrrr^ nii^i hAirc b<tn uud 

wunU hive pncluded. ih! Tiish-teirnnliiTn mTiIk nriLngi md KibieqiKu i&qjHpns 

The |lF!j miniiil AiAliun: CAKfednl ibl ik * (ieipinn Jiniined. m iht cm hr 
lirou^ rfip ooTR'ni'-f sctiMi [f™3cmii ib ALjc^uTibKe ^\ih DfS ywlriy Mminl J. Tbj’ MdRori 
£il nif kiMiirh ttif mijnr defKkrvif; ^ iflr^ *5f DT5 pudik' Minual SJ."' Their 
ncdiTuinidiliiFi wn? ih»i "valiiiirjii MTis^ te oondurad on Ik meifiid bf a-IuIi u npoj'.'ir 
D^A Tmb lAdeiUCl IlldcE “ 


SrOPF OK I HE ASCLCh'LAB 
l>'rERI>I fNSPECTIfJN 


WukiBton'E eMinncyi li^nied d1 dtslr Apml JS. iW t«rr III GuWniU WAdlsr ItIH ItK 
LtkiHiEc rIndknE inEBcrin[ dir nrk Tib ^i iAdii^ddifii iiKpecriofi is kk rauta ■! ihd 
Fkcpterr^D' t 2KM CmintflM tJ Arutfiii ppliinhu in ik iffUfo rriKimi at dH tlfS nTEiwI 
sntnF, hern 3, in Ihil Ik oAdllli^ eilDHODIIV repontJ ihf jieicTEc uF E EKA pcJIk rbr a 
UMiuoiLmiiF. fk aSCLD LaFF lir^eLriiur fkined «n diic aiulyii] aid lln nrhcni 

32]j*kihc ^^cdinl EjtuTUKf rtEiMlnnur 

Hdiv^en-ief, dw inspKibfi iIh rri'vvcd ihc liAer eueiJniUAD renin in dir P4>£A NTT 

HLA DOi aid STR inUh^ flTdif eiidaBW n nirhr t? hi-« t LemfClei! pKiut df dit intmr and 
siil^rfi in dbip tav Bid audviTi iKhncal cpbiptirnm TV aRCT-TiI-AB m 

HlchGor to mikird. two lili vi^i^ Eimne ik eue iiiiiif I iIe, iriiiv-ed ilF d>T lihkkni^r mpisu 

nfkBeiUiI id AKlEi lb ihs iiH. ik b(ndi kH?!. Ik Bidfcb pFoiiHiiilk iht- piirsfiNi c'elkk»n 
Ik pcriinzd biiruiUH:ici(!n lonilan] cfKixnE imExdnoi, nJ eMalh Lioriitipsndeice 

temvHn ihc CmTnHx']' Ofllk ik ik liburatoi^, cdutseC Ax Vi'ishnEKxi pikI ft* bdicniiiH^, uid 

eouncl iid IR'AiblllEIOn Abd lt» (jjwxmcx'j Oilk* [DUiniiq hi diAXMlUTdllUinf lb Iklf [UF. 

RuTtHmai?. 1 k ASCL[1'LA(1 inpcriin leiPAWAd lAhicd ixponr. abd txndi nrka in die uLmi 
Iky Aff4 pHTrlded, fiefecHl !>)? Dr. Bits -or CB* LEkHdHxta, Ibc. Er. firlkh cJ Rncbt 
|vAdEd*l>r And Ex. BUkx dTEdimslc Scimcx AuciViq Tk 11 * 31-111 £F£ ludEctpon 

v--Bii- also civkiundi a-p wsr* hfir. Biji'p L'dXAiiefXE 10 Df. ddalc^s rapin' and die ARTI-ChtlAB 
ilt^lMUlb UrA visits, lb addilion, Uw miswlare levkiraJ -allAf OtUAKfll milAfHl, rich as ik 
Fuuncr'p InliiPuIlp- lb Ik ObEIlM cctmillt Till nF WjiFm|^h XUAAillJ lb AC 
FcilcrAil ch-d UBrr. bid Ik r^inrini niwc ilmikmi iA budi ihA ^biLCfll and arvA laws 

IV ICCSK of Ik A!iClIl-T-*S ii-AAbbl ifiqW'jOb was dldiiwd bn- pevan pmAid hjr Ik 

ASCLDiLAH BoandofEincnn' TV^^iApiioni.ArtdaAAniiiHsdtvxIoped 'tof Itw wpaflm 

lEMn JIE lAl lbllllH.E: 

I. la-tfA IhA pric(d«™ usrd In eV ™^p In aajiA ccirtrirAr 

■CrppAfd In Ibr idrallFlA AdEhUUijl|i'? 

IV Vlipnii npR HlnfUlAi^ iSKUHAIIIHI the piQITKdk Sid pirpeidun c^lujiAd. ibilhip. IbA 
Cxmili LMXHSXHT, ind bisrd k ik Tmlldilini .Aui.rwan: l^lllbk 10 ihf aspiKlinP ksb. dk 
ndVdi niipFi^Ad ib KACildlibOC Bllh dlWA pbtipwll' Pbd jmcciina *r baiifllAd XI iFiS BdlAUnlflE 

“ Id lie pniili OFCOtPKS'iA mpm Ah' pprx '**AiMT«ianA.rthli ba itSiral, k pib. U 

UIEI IkJ “V-i DAI A*d Ufl AH (1 Ibgr Milt Ik fu^ly ef irpgpalj ■KlinilAd.'' 

" RKbHI 9 1 *%><* ■ rTAJH- dBTxpuev, m Ful, pj line dXC hAS 'TlXXQrHTVdCd Ilf rpuliy pTik nik ‘ 


ASTLEVLAB LIMrrED StUfE JNTENM [NSFECTIOT^ 
Of Tll£ DFS CE^■^tAL LAPOEATORV, AfRIL 9. 310! 
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Ill 


mmmunfT. HcTTrfLvr, Ihi hspHlnn fpiiid (isuDOKof-ini^lk-il dri-iiiaon fr^m 
IluJ yiY-: ril^ 10 -^ItztlkMiLk iLiU. ii br OUL] Of Uk- m^iHUI lUIUkr ih :3, OfiC of [tK IMYl 
amp'.'ficHou ^'4! ptrfvdTurd ushe U rycln fof impKncarKn. Yiihtr iVn 3D. 'Av ntnr^ uf 
prtfcnbod in dit- DF^ p\Mo:ol. Thit ik^iinkM n^xn paaciH ou. nai iilticr^' ncosd in lIk 
CMT (lit: ^ frMf. t^Eiivp-. nrltd b? ifir inkinpl Jiydilcrj Ipcrti^ Driaiiw nfdicr Fjr.iTiDil]f uilh 
Lte I3TS Eli'ilflnX Ofiid hToatf dll didiiUld CyCit PUFjief Wi'u doruiKninl ■! dinl 

^ Litur^bn.' il nnE io 4&nj pniliEiril uk£ ntif l Tjliiblcd piLri^liii^. Th± 

lAonino'!! 4 F|]niu«a prcocdun. 4te«d Jutk I. noird dill M f^^fIS ihc [H?wrib«t 
niMiJici. A rtVkil- ijf ll£ FOvctPIci ]. I TciJtiiL^ KkllpiiJ .llliO tcVclJ^ tiu£ ]4 cyofdE ou. 
mpiMimiflid- ► (iPfTiJd tA’ nirted Itel ibf -timisdw f lirTi™ifii df ih« viriim frr™ 'j*- iii cHl 
Si£iun of 'b £’4|inil sanr a liein 3E. icfI Ht [puriouE pfaRli Kircbod rn ih: diiatoiL ocn 

holh ^rm-rt uf| Jji^ ifbuiiBj [jiini tflii ] 3 -i^idc ]dnplini3liiB. Aiktalumlljr, y ^iliriCuA irtEIOAc 

in if ninbcr nf bApIei <*» dt«rv(d in ihr wn-spnm fticimn df dii vp^iruil Finvir hftn 5D 

[bllVA-PIg E&O U-£r»Y:Ji K1 01 LdmpHf Ed Ed th 30-dydl!' Kf. 

t. MtfT Pht rnwlwpit»i- rtHhEd fclEnridcolij' -wppdrtf^ Sj itf rt-prj in ihE 
lihFilor^ 'I efeu- EBc] 

Till E^cfcjpion nf (ht litmn p pfimliil ww?* nf DffA iji Ik siifriB (i<ll ftppEtirwi df tl? (■'■ainpl 
:■<« Anm liEm $1. 'bpi nn nppoTHd by ih: diit. ffccatiu oi i bck of ii^«diKibi.ln}' iKTOAKn 
^&Iflldlc df bddi Uk ihU-lflcntl. bill tad dEll frtalidnb, il il iHOOEdT bhy IbO 

Lkpiiuiiry cfnK ta rdlj -31 one df npiik fmr did ipIbEr m jrhincin[ f dtabnpido Ikl kd Io 
unHwxmtd flhnniridna. -df TirkHi: nmxd nspstn, pdudiiG tiri dnl KEnn«d 

Tiuky. k EhHikI Ik aoiHl Uui fbd iriKmil CFS otdlion .ij^etd «[lb Uk K|Kr»d i«iilu In dk 
Aqikrrdfcr I, ^OHD Cniillulfc of Amlptii u U^ pcrfiir^ lu Lbc cjuJiiikii nf liilol 
p^'Pil did nnllp wild tvy-piidkilly wnuFlEd by ^ dirp pi tk rjM lilii. ASCL&'LAb d!:?jmp 
Tk pool qklkr df did liTH Evpin;) rsiijlii ml dw diwne onp}' dF oJkka diimiel Ja r^eic 
yta^bd do- iid UK .EOOd'iilkK Ikl Ik rqK^d lilkfari^ Ok aLiEnlifrOjIly luf^urtcd by die 

dpip In jiBi, ^ ip. likly Uimi |>3jr 1.I14 idpulk i«*iE dik Id Uk qk!*!' IF" lindkd npniid of Uk 
sinvJr in cotumnidi unh dcr'iilidca Inmi ihc mbdinl pnniKbl. .^ddioonilly, Ehc EdnrluiiHU 
EUkd U. [k renOuit' of AnilybiE diied kpcbukr 3, 3000 eAuHlnbilnq ik douriludr nfik 
□ KA pfuAk fram Ik fnclHwi iif Uie hime ^3ikL flLon 25 , iLmin [ 2 j mn ■ piDoihlE ■i.imd nf 

ikd imcdd iPPAdiJ m #ir aid ncn iiKnn ^iiciions nf ihc ppEiLai nkar (Iikb 33? air 
qiKAiskd -UEd: 4is Kkwid rt^HM similindti. bmiSM Uk illdto Kfteadikd In ik ppnfilH k 

dir bltakcl »ki] Lun^ilj^d Qj Ik prOlilo. uf k vu^iiiU OmcM' 

3. Jf ibtn Bin Itknrdry dilSiknilti ta Ihla eiir, votrp iky t rnulr 4f * rdllurt- 10 
hlIdH- Ibr LotMUABbtr'i prulucid^ Or a vndibMEU In Lbr pntomli Ihraariin? \fnrv 
PFTlkulprly^ BErr IRriif ddnirnilnpUd* Ipitap inrohcd fa IDr pBjffprp. p*d If 11111.11 
fiHilbIt in Aclrmtacnkn ik-LnninmlniilndEL'iM'rpdT 

A] jr3»d in Ik rEEponn k qmDdt- 1 . dbcnif. ik Ipboriidiy prooKCib. h aimin. zrr uunu tdllv' 

lEEdpubk. AlUnq^h dK- caK dninilnei lid dEE ijir tram diE InkiaixH^'i uo^pntJ an^ilkaiiiia 

piKKEdin ui ipiE ■npliliEBpin of licdi 3. ikk -bi -MiulPfifk bfermiinn Id dcrmnrk if ihc 
pm»Ldl dc^TMiini ncEiiiMCli.' impocicd dit cnilyikil r«iErc. fk obynui diCfcfCbk boioEcu ik 

ronjllp uTak ]3-L^nlc uiiyliiKajiii± anJ ^racixplcd JU-i.yk ut^iGLjIhii vcid Uid ir^EPCa ip 

Ik nurfberdf alhlEi dclEdwl and a jkiIct vnuml df ijactETnmd lEomiv. Snk ikir 

n.iiE dn EPlilunn iiuEki bxuliEiEd 01 dK idc of 13 cytlEE, Il Ie djlflEiili in cyolkc ik jBimibl 
ndpliEPtidm-dfn^iiE (ha [rd«»brd )fo«diPT.in liEk dfihr Iwi nf npfednfihiij pf ihc rrujli: 
nbctaiEd fr«n hen fiv 11 ii Uk AbLLCKUB uiEpbciECE' cfinICH ibK 11 oniild ktc bcoi nik 
KiETrUnddllr jiaJifW Id >=11 *=»= rPTlIl' m mlnpictlhfc «■ nyviKlTpi« 


AECLD- lAif LIMITEOJ SttSl IhTiiFUH: mSPEdTJUA' 13 
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Wiih ■» CNrunirnricn dti inigwfvns new ■I'j'in riii.-aiTiniijjiin of ik itnifc) 

ecrTfUrii^ it±ie£i nHuluin'fiiscui mibrtM libarxdf} Tidn. Il 

Lkto^nLC if^cK lliil Lhrcviikrve hijwiln vi-ere i»tiUl=driJieil DFE pcnoflbtl DMIineflUIIH] 
[tT^i »ni[nn»n "tii i>ro«k)«l loiht'Tisr^ennT 

Their VEie nh iliji ih Ite Tik ciiiiiEilDun dKUhKUUak LiUI h'HJk] I[KDLH£ ETIII: IJ«f1[K 
[liHll KhJ ihf -rf Ih? T^pbr ihc imdbiL 

Thu iwck [UiAndy uiHl b» dK libcf«XH> la luuxir cnmiiiniiiHi. Pihs rmn ihoHi Km 
fur die fcinl fn^ii hcumi^ IflOS In Ju^ 300] Wi-be ThHb [HU ^fhlTTbd Pi: 

'■■■nimi T}nn of in a? PNfl -untMi; wn? dctcicd m *r «.i[K bcr m 

HLWiI KCEini, uniillY iQ<DhnrtidH hoodj. Okc dclKird. ihf (nil? biw isli.ii'i nHof iinvki 
oiiiil Lleeard uid ■ iOhei|i±di ku [Jnwel jtiviivp - Tbm Ie r» Adtcaiion itui dii [K4l^^l« 

Lnl iHullE EiHjU h^vc inlluom^od IIe 3TR IJrfinf laHdii^ ih AiE OUC. 

b i^ihJ In din STR. BHlyroiL Ibtre uni m iiylkEiin*- in *t ran* ifiV 
cnf/BBiruiiHi lud Koiund duciry dM eMliuiKd pukhs Pmp:r oontnit 1c iwrEimr 
CMnamliurJan dunni dit ST7 HulynH ntft iitd h did oui. ITom ite dm lejiiibk h> dK 
iHpKUn, dicat OMUUlB jid mlri thr rvidemir LireUIBIliUbiWL 

d, lli'rrr IhHif ntfrul ip- ifi* bhM-jInry Ihnl Mdupnciri ihi dlndlap w 

r-niHi pTihr HHlyxn? 

Ill Jldt-IPQD. tJlM dK IHhllditEkll dTlhr ESIMi [?[»l [CeeiSE llld ItK EPhOHEIH drdU 

djind .\1cdiejl EjMjhiicT uncmid^ llcni I IL, Di. Feirarp adhiErd i1e BuJy^ lldl k IP dpe 
ofi\y hiir itT lie njiTfib anii^E m ud -rnly hilFnf IIe un^E m-ulihLc -m Efic -ordle Ibii 

dii^icHp nf llrm 121 {iIkIh Aprd C. ppcipi^l -md Ipbii s^TV^]^ 1h« DFS ciitruinpdilor! 
cm Lhs- -ii p pnnflhlE nEua fiir dM bihirv ic cbiiin k -ncaiiiudil nnlL tlr ASC'LI>1.-U1 
irdpHam i^nd Biih du- jiirnuJ 1W5 uiaidn dui iLh dKlEion Ludd bdvr imfKKd dir rni 
IdEUlU 

In irUEb^m; wilh Ur bii hp iuIeH tipi dim Blip nmy prnfiiiJ ppniPiriKKmc ‘mijlf piKP 
hcrum hbMlf^dliT. ftinn rrumihpaiilyi^'sncdllHiiai ihil'Adv bad ihmr rdflvnnaEKHif 
"OCObMv TIk eut dlK nidiKiE h^eikhd dcoimuxnd Earv>Eiuu>rd' di«n Juie ducu^ 

SrflKniKf 2040 dill irdlrpu &. FciPa i^mE iliUEijiiniLPl ii dc dii'Hliai df lJk to^bikil ijul}iir± 
Mr Jin iddiLiloJ Uul d'e -ifri-iiiJi^ fnHii [inilEUil vde jnlhniiod bmjir dF LIe pfcbiur plKcd 
■twi bm hi--;4iii|n rapdip. ■Fnenpohum mnb '»nE niji np tHmii" Kmnliiit b> |hp piJ^il Ifp 
ipKU dfl PC inid dbir d)E Vldjiiii FjiwtnH^ plftot uinted i» kuiur u-lKilKr in' me liul 
'WlEtlMIfiKHl'E DNA 'i'U- [UHilTI tk IlK KEUd LkOOl^ Ud iT fth il rUponUf U |H'drjl£r dKfd W.d1 
in xui^^ 


IIk HJUfEslicn diic imonElmniE' nnub Btnr rwe ui opuon oould fuiy- pnxiuoed AijEifK-tK 
pneuiin' nn Or labnnEsor^ euET ui provide tHOK deFiniiiEe drdi^ ibiii u-imiAHL In File Ehe 
libiEnliEy dk£ ±iidE fain Aek pnibOTil onlh repml In Ikm oloPTip 'vili IIk inlCiP nf 
mlqiidn[i|ipptn!ijipr1afnt>7Piinii iBEibkrMdL 

TIk JHi^hl jLKi iii^Eiilad Fd lie in^cnun lij£ IdKir im m JTBiI nf preiiiPE In biue Ac 
C pTlifirpip* nF AiraUpii in ih'j epjp Itiis pibhlpp hpi- pIw hp'^ d^pnirfd dn iKhiiml ra'-’K^rr irf 
die- Dcctstxy dfipainiiliy Ed oirelultr ocnEidef die ddhculi ukIi'he jefUHeirKJ m »nK dFdK 
CnOfiiilEi dF Andlydii. liJh IiKhvew Wilh Dr. Fririra Ik indnilcd IhK he ipiiler j gr^ 

ftS€i,n-ijm LJhirr^o scoPB imerim iN'SfEnay n 

OPTWb DfStJUfUALlABORAraUlf. APftlL5,2lBC 
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dul pressure ip preyiidr updaics to die Go^ Emor's pHTm funhirnires. Dr. Fettsui indicated iJut 
k pn.ivHVJ-P'uljlitad r=»pV7 In ik Oe^cTT.i?r'i nflicp pri.T to dton ikdinp? kinj jinWiihiJ in r- 
Cublkees -31 Aiulycic 

Snih &r FC'iaia ard Mr. Bin lEtofd diiJ' dim p'm no ouliidr nClvmnFS »JEBi'3liill 'hai □lln' 

iJinr T^^llll kei dufl a i^npklc C^Hiiiipn wilh rty.iinl to llidr t-Llihkif smlh'-u. 

ji If thEfif werr lahnnlarT d^flnenclEs: In Ihls cisti ^ h»1 eprirelh e pt pIlKr KhMk 

hhiiald h<v laLni'? 


As pFdip Utocentbn' ASCLD LfQ insitoilipii du Ccnirlcato pt.'^nab-ns dated SciitEzn'iKr L 

-Hi mi ruling ihn vklifnaE-a pptopliaj PtiA in ik ^perm I^Klifm nFik 

viEinil BHpr iliEtn hid. boc been etmediueO. Dr. l-'eniri uid Mr. Han xai diBn diet' vt'sre 
rtpkninj ntodirniims to Jn- IhiLand ilnm u.idi -fix sfipniil piphcuIpt, haJ red tonnijlated a 

pdui, Cnihe! [i^ge^red coneeiiw kiaiAii lut dccjilcd in EIe ^'iicns iiTchic repem. 

i- AhHnE rjninciMi ■riliinp np piT^^rpfi *r B^rrp^bJUnt, il pimihlif hp 

Ebe-litHrjtM^''E EiiincrudLdni And Dv. EdHuid BG9kd-''E PMlIi at Ik bnAl^t^ 
#4 Bhf Merik-jl tumlnnr'i. jIWes* 

k is EtocBncnlnd b ik PITS ea» flip Ck Mr. Elm FukI mkroKMUcnlk' rsiimined il pf ik rfids 
rtom die Moldll RiCliMirief. On [fte h'dlpild IrTEim, kern 131 fiJiJn A ud Ft'l, he mCed Ihc 
presener od ''j uilin spers.! J SAKbpo' slide CAJ~ciGd"Z inure qxnn A i kids per slide 
n wdl ■£“■!£< nFccMulB- imipfir nn ttoih sTife Hf lArp piejmed ntnii.niikrnetopk cd Ik 
slides. 'JlKs: iwre availible Rir iit^jerinie: ik inspHws. A lev. level sT speirK eelli th aIep 
ntwi™d(A Ik l*hi*l hsa III -fslidEaC mdllj. 

Fk reiHhiii perfnnnnd iwp Hincalc c^siminelinnsnp IheieiJides: k furl k slid hilf nFilkb A »d 
khle^d Iht lesCJlC Trein die SfEim ^11 Andi^. hAil Ik isinkmoJ die .eftiin^ ^bIF iat llide A irilh 
dlddi^ktoC. lEiin utA itomuli. 

When fir. IJlikr perfamml his lesunj;. he reccinded ptadippeph ihe dppednuue nF uch slide 
Tp.!" rweipi Tk pktowinAs newid itKcril smc^rTliAi nf Vndim A'ilkmi (Bkk. ikm 21; Ik 
ei^inil touor lUle fneni Blike icem 11; die Iihil2 strieuj sealesi iiud. 13 1 D, Blake iiem .41; 
mnl smcto slidn (ilpm 121 E. Bike item !jt Ihiifi slide finem 12111, Ilbk Jtein dl: and bimiKbE 

rilide^liertl 1313, Blifce iieto 11. Tine pkfligTi^hri, OEh uaiLBbia|j b neile. illie^Bie Ae rnlllTTn 

■ rmwils od' imrar pirKim on «icb slide. AoopmpeaorinE '-k onenieA pbnipjdiphs nere- ses-errl 
idintontm.ijrafik reiTnAng Ik jpjpipwf pF Ik pmn bpfnre and BHer AfTmnlial eisliachon 

For Ik '"■Einal smear stidir Ckm l2lB) ik pkwPErdpbs cneiled ik relauve amounl odf smear no 
k i{^TTndtlib (k ihif Kknf^ IraRpiiii^ ibiTieiv nrf Ihe toPtonBl (TvcT a tolpii''i:lj' krjn area 

odihesAdesirFice. Tk [&r«pliPiomiLrpgriFAs.cjlLen fuior id dilXeieeuI tssirjcEaon le^d ihnx 
fepenTM zmis m Ik smear, emb 'B.ilh ai Irusl dine sperm kads. Ik spena are 'pu^e adupg 
rnueh hlEt^ uoiderei^kif 1:2 MimilcMied ssfK Tk pnpi-4if;^ p|idn i^to^snmnl hy dkep 
phadmicro^iiptu emcal rkn Ae niiokiiied cells were dp^ned seieelieg ^nn heads rm^ng in 
numkr Frnm llm to live per area retpided. Similar abcerveRions n.’eTE possible Adin ik 
jfmtoijapkvrtk khkfsiTPn^rd^niiiiipn IJIPj- Sintr Ik anas r«cndcd by IV Bhke represene 
only snull ponions nr ik sineirs ^e«ni, ii es eapeisecd ihii SfScriiiiiiipdi wuuld hdve Been pinmi 
in other xear m Ik slides. Thesr finding ire npi occsisnecn wmh Air. Elinas phsenecioiic od3 
infant sperm mU 1 nr J heads prr ilida 


Ascim-AUF.iMiTEri sC'Ure intfrim pispktxim 

Cll THt DFS L:t.VmALe.ABLJHA'JUET APRILS, 3005 
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In t^iincron diii rrt'isu, Lvfikc nf rfid Flrfilir Pl™ iTIt lypuig fef IN 
i;cnAidltd Vf Ur Blllil '‘■(Tf llw Tr^WB-tH Ibi tN^aVC^lirOGIMTI! irjiiciciifcd iSi CjSWIVTCT 
dm for '•vni™. piar ciu^ «d itif OQmlnKd '-pcM biiJ ilidk ««mi frankin (IN x^in.! 
fcid LiUqI diffdKnGal fTTTKl fraplinai « etc Ed^il£d Pdf dll S-TR. "nt pfldPirM iuJk V1^ >3 

BtMid JiPf^reidi*! -iiaubcn ■cd iN i|>ii» «U DS'A Nm ihE nuildiiid rd* rniiniil illin**i^ hy a 
iinglt idiwci- nufc prrifilT li^'^n L'DfisfQdinlly Dr Biiir ahfc ifl dbiii! ck*i 

^dEfiiiiih^EMulii. Dr. ttaf'riiHrwiaEKnid«i»irKli"jfcTli(iuffiiiirT!l!'^iA MiEti*iiHd rnm 
IlK £4[dbi[Md !imn ftmi-orn df St ItKr OdtiS fef KwnWl iiit;JiTi£IJ 1Q1; IlWXir. IHf 
itiunEdfuy Ndii^d(lsctai'?<iid[[K[din IN EEiu'iJlj pfalid!. CiiendHui^iN RFK udiVid 4iiti 
run jjidEi, Uid dJtciepinty ii iN imwN niNA dtuiiMd miNilis iNP iN un^c 

(Niul lOI IHWI bw» [jiiirlEiJ snd dUI flt OKA dJEmoion pmTOlint uirf by DKS '‘■'□S PWS 
EplNlivE. 


7. An ihm -fn?- <lNr ficbn eeLeh id Ihit CdU iRlI' ibnoU br Mlibldurdd? 

tJiriK ■#* [niidi*. dPiS lUPHIuni niJ ffpcplfd J immNi ■dF lUBt* N Hi. Hn. Mr S*Bd 

ddd Dr. Ftmia: ihk rji» Ninj wiiAcd Ji itit direciii>n pf IN ripiTnmfr iai bu not i npnral 

Nw ETlfimintalf rjpe df CJ5t. Iht c«1ifi?^5 llF Afttbils IMFie IHUed ll lOlTiEniirS WuifctE^i 
r^P!^ ^nd ™r nd! budcd IN ^IfKflF dlUVumlini. Minv dF Uif ippccini APTlfPmnEf ■■err 
ex^^iKd 131 iTRilldf’lb'' nut Nii^ I -ftoniiir' C4M then ■inn 'll ■iJtoi pdikici-df pnonl^s 
iNi ilEniiTidd. dK diffmnos! llmwwn diij =« -jN » "‘rtHmil'' lax 

ASCLUVLAJJ limited StTOFE 

l^TERIVJ|^SPF.^TtU^ HhDINCS 

TN A5CLU LAB iPBpKTPtl ipie in r— P dNijpn la ftm y'llh iN plwn^N™ It 'Nili iN 

UPS micmiJ uidfiiK aid Dr. BUki. TN- ASCLDlAl^ oocKliMlf diii: 

I. Wkli rdiii4 IP tlw STR TT^t- il™= Wd'F Id Ian- boin JpMiiir™- i" pmProiJ in 
^juidiiiid Adi miiaiml Einpli ^.pilily di»i Ird u- r^jraaiLdn dm. iNi. ii IN 
.i^SCl-M-AI* inijidiiki' dpnkjn, iticuld nm Ni-if iclkd u^i by pit Dfi. "IN ponr 
quilni.' af iN DMA lypiiumiiu jidihidivtntiniyfd'allfln NNshalwlii:'h latldHl 
nrftujifjIbOo. tv reptK BityrniP. di; ini nppjA. Uit atmBuEiiyi da dll irraiid FinAnEx 
sfp ?^'ifr^nEAi^ li^pMioij by itK 4Ka 

I. Thd inal^'E raperkd ccfw in dir •!, SdUO UtnirKiir pf An^L'^*' 

lEipjd. Id IN qftrm FfdoUia af Rm 3lP -rtEinaF amca- ue TN tidDm sNuU nm 

!kav Ntn r:itdpN4 ns dpdidd iNtild botr imdNEd .u id iN ;td£iJiMt 

i:i»ib1bdianf oClit Nstoid, TiiEFry m- iN iriicr izipecii, Fbr 4it hitk ipiKni! f ■prprvd 
m Nni I ah™. 

J. TNit ii nd dm InOcaiint rordmiiiiiiiim mai idLEdutd ■Iluiiii iN ItJ! inliiu 

-L li jppmn iNi IN pTPCEi? ’»ird is muiEz iN tdolqjppal iriaKntf n iN snrmr Niin 
NN I'dinPiFiEiJ at IieIii IJ I A nuy xm Nt? alkytitsli tie pniEiiL' siiirikl id N itiused Fdr 
iimiiifliiiii] txbae Ikai 

3. Al dir lina pF lie ■uly^i, dit PounPliiL Boiptifinripn !y.bpni did mf ly^ iN 

uTKld^iniln kstus.nbrch A'MjldN'-'ppmvaEd nFS E^HiatTE Wild uehAoxir ail^Hiipn 


ASTF Jl'LAB LLMCTbl) SCO« [MTTRIM PiT^-'FTON l« 

UF tllE DFSCTMTRAL LABCHLATUFir. AfltLL IdOJ 
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rhsiM brnlilii.rLiirlrlnijLiu<f:nll: liiJ ftMilId m iris' UTflitf IfillMI 

^CLiJiulc l^^ng.srvalLi. 

-6. f’lvn ■TfIIp^i' Ae b^Kwalnry inJ c nud^^ill riinutMti- ft^lb allhn 

lit latKfV^' JlTEip iHp ^TR PinTy^ p}u.v hmd m JdiirmLil i^rbSSI 4& llu IIU^El'S 

dKincopi. cpiwnmiKKK and npal-P in IN4 

■?. In iddiiim in ihf (Wlimp rw»d ■mil rwppEi lu ihi raniiD in n^uiJ in pislity 
pilKfyrun. !hf IKhnlCll [VI'I<>« did nd oNetve ihc pi™t b IJk pnliabin inJ An 

rqpnnef mJr]. 

In lijiKcf flriliiianp n pimcKdl irtiTHtnditB 1 nnrtKr ■irf ibc ciimbiiiEiu !■ lUi lj(e, irt<iil 
retnmnendiiiHiP hi mifc' ip mmw ii*i fputy (nir mi occinml n iihca cu^ luuHcd bii 
dlb t«lBIKf . Ih *1 dw TOTl fnHP pf ih (fIiTPP in 'hd “« -eie "'I Iij-Jilinb. Pni IhPI IB Cinici Ctf 
EtK j^ilura 'viu bf cpiTfPfd 


Tiff |f^j,jiifj|tndfid crvmlivif loim »£ fntodirE lamijn ire M 

I ChuJisI vudaLion ifmdo m ihc cxtulion p4u6^^dcli fiF DNA SHfl rTfCUII^d 9 IUHs 

I Etnm E pmen 111 iiujLdt Ike [bktilidS' rmi* p«<«HdK ItUI ITHy bp IpdIPd IPKn 
biidir 111] uifiilk nr dr I^PkMV jn iJndcnAi ilnulH m ihK cuf . 

J. Xrfirtd ilK iKhaHil reiltb piwtis pociMK ilw pphapr-nd prpinppip pt fpibwii 
lod ibK swIittlnnE BK -ulBinryiily stpTPncf by tii -dkin in ibp nu. 

* tintUIE ■ PPIKJ' bK “dlfR d^ fl^MP frPD puiriinT npm1b[ pmaadken jir ij^nnhEil 
in PibpiKif Hid [ipciETHUfiJ m ihp nafi Hb 

1, rpirnuLili n jfYKiu v- bf lud In davicajp jn lAibcn vcrkii^ mlUi 

[^’A unploi Imli^ x Imv Icvd EdT^^rlir uItth] niJi 1^ r^dlUnWJi illdik dmpniL 

A. ^Dc Ihb Qe libjfiJiJii'i QUkLity .Ulnillia UtlrflTibH MhAftAT LhP d?f)CkKldd 
ickrdcd In iJcL ir^ri xid cndkiiA- m llA DNA npdVIiPEd 'tirpp^MlI pM atHXUmy 
■^EinA ui VxjuBk. Thb Etnuk] bA mnpniplUisl in pm bp i ibpm^ [iiamBiiiHi tit 
A laribiuli pm Eiid A iFe VdalHl dydldlA dUlUE '•'llh lP> l01!l QblA AbdW 

iJidH fbvmd in A [unuf jlnuLu u hsm IS] A « dsmTHiH vhtThpr pnKW tmr 
sKEumtdniulV'hcftdrLnniluipnp hi popniincidlyiBp^^nAd. 

Die (>ulliy Mumer ibn'eld eHiienc a luiibli nunbiH' pf qinJrfip* mh'ni. 
cef4r.ifcrf nr ledxieiC lenden;, inonl ind apihthI ip Pm pr lilEiii'rri' 

EydKD, » dHtmlnA 'AlKtur ihr idKitd C4»» hfpi- drllrmicm ilv nibspiiiiillv 
nIRnidK iHEfflQ- nf lie- neELfii ■- ibow Fi)rpiiTP«»pf'>tip Ipw lr»il 

bAMV-ixl lE diniKd u nefni-mu inkpunp pf Dhi-^ imr driKiipn hmnEnpii 
nr Ok UAb-Eb L>EiAH ifl me. hinhet bKonmiendp ihii 4 k Dr'S pnjxft a 

KiKn PI ikc enddimm. nf lUe m'ieip u be prvs'^cd ip- A£€l.ri'LALr tr hrAir 
letuDiri'Aadoipnm Ai eppiefifliid 


“ h □ dcE itil ibe FfAPLun m be euiiki -fda ki AtMlI A FAUj 'IDd AHClPhre Ih IHA. IMP IP PbQ ll t 

ifBEik noo^ 

A5a.ii'U\SLiMrTH]i5ciare[Ki:EiJ!wi?,sPEL'Ti[rfi n 

OF THE DfS fEMTTLU. LABDRATOStr, elPFUL 9, 2[M3 
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7 . ImpM riKni innHkfitiiiE EDTnrtv? adrin^ »iih r«p*^ in iIk “*ll e in ihb i»*=- 

ArfH 4 ^ lb* E^n'J'rli™ Ife IsJbw^nfy ftifijld CDBdldcr irr Ihc IdlnwriE. 

L Diu»(TiniK lilt ■:iK*ort r»i«Jviinj I114 tfrtl iimpii uiS or 

miruifj jlida isnl *1; oonviElUt tTlMB m OcWirlflfd. 

b Ciindiirl j nriiw bl ibi mhIv^’j tiitwert. imrit nfcnal and muroJ 
KVHiiEiv e™ h tsA ireind KBfl nJ rnrAtnl piriiniUdji incaiaa m 
v*iictl llffi Wf |nw liv=l EtfA Old or msiimlrtl illlfct. lb dfKnmiit iT^lt 

^iKliubu- arc stnns'fv*ll} hj' ih= 

e. ITiHiimnpi: iJ= nswiiihliiiti a* -a rErtn^l U^aa imnf ■**■ 

dblTcbUVt lOliJfP ■>= LuiE)il« 4 d. 

8 . Eitn'l^r pilTiLptiHn- b™" Ihc ill 'flu EIH in a>c Eurfann-t ilrKnlrfd J 1 

nirfE^tlll II^T. ibd'i'V 

co>iri.L!S]o.'i 


rhE iu|)«*(ip ii*"! rrvkft-Ed nuimripi »*i^ bf diM fik AKi*nn«*utL lifiporiini 
ml btfurpmirKni iiii|jnmpa«JJribid«^iiiHyn™Ec*;hflriJ>f ft* 

It iMra ails A tininirtr jfrf diwamh if^i™ nr it stk w"r p=^ ihjiiu t< rmcw*'? 

ik±=TTii>E b-h'id (if iIh mitic itiflABHYa H* tiTTO^ titiidlJIV "DC ■»RtidEf3' Of TiMT*i™ 

in iic. nwri ftw tticjI —iJyifci. Hb^tr. ■*"= mrtkHiT imlJilt ci cnnchHa 
Lb# it Dbi A b-pHf THUb nflfciml lE All C-IM tvc, iC llEiL iMtn iwp«t=d, u iOMIKlUH'^. 

nrhfr**n iiifii^ilra k> rntf m irij^prEuan fronsi*™ iifibiTib>nn Ti= liUrf duly 

pK»va tyfMuOjtt I ramli *n!K it STR tj piri mtljf® 1 -id dn |raiiiiti«k fur t 

lult Jid pmoeflirci lb bd rTHHtlfintl in tllmpH tb iMlKT KtTK J«rul HEumfflKfl 


Rifph 



. A 5 LTl>lA B 


IJlEb 






API^XDIK I 


A^Al^VTltAL OflSF.RVATIO Ji OF THE ifiCLUfLAB 
iSSPECTOHS 

Tt QlllbVIUlf ^idj-llcJ ubiiid\'£»f» lb' It mpdiilibft liUTI an BmoI <rn It rtbiew bdf It 
filr diti#uawb» c:cTiifhi.itj rfAnatFBEi rtlrvin. nibKiiAL tpriTini: 

■ ilk It mUd tVKitfKe PJEcraiKil in IfflJ UniRih -fSB*. 


Inllitl EvWnnt™lu»llii*d. 

rtu cnuirbl fciktatr js^mni t rsai ly s™iiii Ddenw Uit) pniL-iJcd It mbn 

jifbiii#i« ^v^ilbn bf it iHmn 1 1 ! iwitfld bi iif 7 «(imit tiJ«l “ 1 * Kf'A wctimVo'- Tit 
UKkiM it dofmoiMiMl JOd pnltii^ litlibfl Ed At slum. iitilifiE-Efiiin dTlfKinillbin^ ““ 
It nuiitfi btcr-nd 


rtSTi aUBUMlTECiSfrtPE INTUUH inSPBTTTCX.' 

UF THE rjF 3 CEb,Tn.^L LfteOflATCiEV. AFULL^, 20 M 
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HL.\ UUi-D It^tlnE: 


I ]n 4ir Ccriifinw irf ilitJ i'up*' 31 I™. Fottjait- Sfnruisi Jitlhrj D Dm 

ihi^ D^'A Q-pa u iDlkyA^ 

HLADUanw 


llcn-^fl tCnHAn>LlHil kjMpI: nOiiiKctA'^ WiIli^rVti- 
liCiiiJEVjj<uf iv-il] 

h4iD.-?^rTn Fraclkn 

$jKnritnm» 


4A 

liKcaLlusK^ 


Mon 54 Krv^'n tAinj mpk Tnim A4 


A U|1vn EcVk« -tiF Ht- PCa-[}<^ lt«rl£Sl)MI iLied 4-'l]i^l l[ u-H ot»(r>cd 'OH JcT 
-Kpky kVi IM ccInhilka rE^ml hlinkh wtfrr in^luJ^d. AllhGU^ Lb± 
blmlo- w^itT ib«F trail ■flf mrKmnplHM of 1*^15 IT** =j*nii'^ 
■t [i£ tiLul i>pii(|. lUi it intJHUiueAL miti lIk Uhiiwif)']' HLA DQ q PnfDcoL 
1111 Fjli^kn -CinAAlt. ivKJl dila bl [he- Ftcl^K BlVilj JUt U le UilUII 
lInniEl ilK finkT pncJirK-iiina md i^'ajiiir(. 


R. In [Irnfimi^^ lFe l^pli^ ilrip-lil littnlillcj U [Fit [Vatd. Hid 'tpcmd CCdtIlIlkXI], 
ttfl miJKnon ■find Ite iqniiliv uf IIk t ! »|kk in -ftc miilurc dqiLkd m dE 

«r(f( ID St qiKETHiiAlD. 1^ 11 ? fratnoFi dicw ■*!? t*? lirinE inijlip. 
tiiKx: ihk frUDuii i^Kd i^nj lod 4fiL aF Fl^'A outdci. Hv Alkk- doc 
pipiiln Ibr iht Iwp “iEnpls wcir in Airccmcnl uil iL|jiiji_cioJ e I M pflll£n Wilft 
iha I 31x1 ].l dtns Ei^vnr m iihHiiitv ihiD ih« xmiid dtpi fC dnij jnd lin | dni 
ptiuer Hid ihi d Alkk 4dL Ai dduc li 'J? rcfraiinj oF Uk I.Z di j diKTCu ill«li. 
Allkiujjh die iiF dir 3.2 onrul be chnjiilnJ, IIk Jdti^l uf Ue Jdl bitc 

iirijs-iid iwl mdudf i k]>h7Ie dbl driiB’^™ Fcn'dii I J jlkl^ wliEi mk ■ 
dondluiiw siHazcni dFii: p'isinoi dilficult in mniun'OonfhniliDWviiicidTiiit 

iri^r jllclci. 


C. TIk aunoD '(« ib8 L'aEiiul su.i!i tem H u.'u abo iTppd upiug ihc i$|jl 

Edl d|j uF EilnKlcd 'DbiA. Thr leiiiQ Ju dicir iUlfldSl EpiK tp^IUj Of 
"n^nfElPDiiM." The dpi piMcnp iljikvi^J -tb Ac Iwn Anjfe. JcpicIciJ i ooilujr 

of Bflilis [1 tiHiiiE aniMms via the C doc olurt' >isil>)!' on both Tliiir x-ig; m. 

ExjhBiiljUD m to wAy fiadiCfji n-oc .tuniidCred ililiinolcsllie if- FED At- C dip. 
D-ii inisfit. rvfii Acnp^lhprniiniTTpfitdlajiMMrcmplci 

&. An cvjIuHion -oJ ibe diFTnouci clucfVEj between Ac dela-teS in iLc ^erw 

2nd iwi-Fp<rei fratniont nf hcni JS wu -rai popr^v riixi* dicia w-aj np 
doeuitciuDDn 1F121 111 luccJiFinc <d ihc kIuivo ti2(x:eiiii.Tutin of iFe tp^pecKd 
ccllulir cpinwivTiis. pcKluicd tpidlcfud oelh pnd tpemuipccci. wsj pcrrmncH 
TFk ] 9 tF 2 oberii’iiiioni bp b-li J 23 bbi ib» venruiMoo -vcio profou wien- At ont}-' 
lEfnrmll JVjileFile.. A rrtieif iiF IIe Liltnliijy'ri eeHCCinn peub'icili] "Or^uiit 

hoctdiiiH fiK OibT Qoctr PIukI Snins'' iia tun fpotific-illv ^tll For a 

hifcrriEdpk ri-ftJUiliiel nTllK crllUlir tOfnpOiitliU iljiiilg &± LifrOUt Of iFlC 

dirfin«ncnl Exbaaion procoduip. Hp**€i.ifT. in Tonion il jiiin- "ipp™ 

A-ikh ^cp eo jfUiikniil ] to I ilioci Motc: .lAldiiioul ViauFi tiofki oir 


|U 


ASCtD'L.AB LJHIIGE> SCOPE JNTtRlM INSPICTIW 
or THE OFS rEKTHAL LABFmATOKV, APFIIL9,2{K5 
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r^vinnicnJti] (tfiSD Ihc nilt oi l<J (JlIfKliil -ttlilli tiuy t» It* “ ll n-™ld &c 

dill<<u|l b iklcrnoK OiE IIIIS '.>'1lha]l ^ m^n.[uipic CtllU]ll« cl 'ftr 

e^ued milcF^r] ctlhlir nmpMiik'ii. 


U Ik CptirKiif ar Aikih-iii diiEiC Jirairj H. 9*1' i^ptnwd ik KJ-n 

lypi* I! 


llcrnZE BliE-bLiEfitL EtUI A 

i^-spEm fiaciim 
Sficiiti DKUtn 

IkA ^ Blue SiNn 9 

>dn-!pmn rncti«i 
Sperm ■fi»rHi:B 

hm HliKblmkiASulbC 

KiiEi-ifKfTn OicnpPi 
K ^ i l n-iUricii 

lie<n IS BIk blirtter. n 

(nclicn 

E^nsi 

llcnnhul PcdJIeiMI'SfraHldnl 

piun^kr in F I nduia ■ v.eek alkie (equil ip nr [ts"c IiAue C dx) 

■ rihfrtH * ™?' 1*=* ‘llE'E iTesj Irrwns; ition C *IF in-lnitrf tit ienrnflirlPiiJ 
putpntei- ml)f 

A. TIk HLA [jy-d PPSuFt nprrlid in thcCaiincdK dTArulLli] JfllHFy dw 

Tu Jliiw:! hfdKGfi 1 *.*, Tk uFit ntnib Mr ihi uuFii'i wi ruiEd 

'Fbc' frctci^ dCb WUt ]. I dlpl? Ttlif nlmmi^ub il vre^eded LE F.]" Hhirli i? 
cnniiioii kilh iht eotpliuTion m ik fUnficiikn Id ibt ntpcfi ibFAt. Upan 
nviTw ^ ^ 1 °^ pkdidenplii. li* I 11 duel i» vikUt End ksr 

inkw i'*' iFk C die urJ ciiicl] Ten niEnn 'Ff»» ^ d jikk. Tlicit li no 
(KpFHlUlm Fnr nd ioAiAni IIr pFCmnEE pF ihs [TTPfr scirfHiiEiil in dU- GuJ 
I^KO 'FlEn mmihr 'mJe xlkJe fndii^ lAEie EEpenml FptAe Eniacd nnplci. 


HLADQ-eT'.TW 


l.lJ.llfl 1 J" 

1 . 1 ^ 


M.d.iIU.]* 

I.I.i 


l.l^lDli.U 

I 1^12) 


I l.l td.c) 

tA 


B a FWuliGeI DinrHirtiFflrdiiid P.U'W. liifcdUK itM« EEpmoI HimJenn 
db -firkr uT uiYijilinj) «i dH elKBi]pFicivn pJ An uidiT^in.-'iilI plirniiienph 
d(PclriikTEkkTtniiOitk;iiKEi[iFib: i4ric4JEuni|dk>nlibidrvli. Thint *kiE- 
no irutdl nF>nrv^i" ihaeiJ imu ip Eidi umpk. hn^rver. ■ miew qF du- 

plin0tpip4 lE^ltd ^TVpil^ pnidkicl jl 'flE- 'dlKIIOn HirplEl Tirl ihf nfkirTibE 
unplE l»*l PM. At dSW kflE-HplikC jrepliFiLEElPt'MrraDj lF*f ■■H PtEHTl-Td 
In kv; diriiH .1 F&lCKKEfll imrPnF' Th* ntE**'*'= i* ini^kEd 

UdlTKirPC'f'EL'^llilVfdklELlJmniininilllPI pfdlr'ppliliudnb ndlni^ H i 

It lupirpaTHd El Ik inpliliEiJii:*! teiup tuRe In iddilkpi. keh ihr Ftfl ihkid 
felkid) Old UM (.tbnl m't} nzi|CTn blml lpiuoIs ipptired W hir-i W'lki 
(hnracni ddlilill^. TlHrE PeK np nflW k Ik ml^ -id hJVIIg 0fcWTii«[ llu 
UKlJEniE pr ■sEpkblii^ dFilI E||Tlili1kinre cc Enn^rlUi: ■-■tim. Tk HLA KJ-d 

ASCL&IAB LMITIU SCOPE. FKITiRIM rKSPEUTKIN :n 

Of T>HE IHS HTEIfTKAL LABOKATORY. APRIL ». aM 
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ryp^B !*it^ (Irf siitBlds eij ruH tJ Biy nsItK dm «nit^ Of iii*ii±ri a 
ihl 'ir* iddliinil die lABCr-id dii- iurWilLt iin^r hfl* W 
rKjFTicriicd ddrunuuiiHi 

$fenrE Fjmkin FhpEil .^nhtlhi 

I In tx CimfitiiT nf Aiuljibi diksd SignmlbiT 3. JfMB. Mr. Bin r«p(in«l it* tJlii»i% 
KTBt KvAdTPkiLC>1][1Er!lute 

rin fiiijma: ilnid Ti^ Hbdt iokti ifel WOT dit vipi.J mid 

libul smun ftmii "Ac ^didi::^l Eaimiidr'i Oflicc dli^xb- I II A md C). 
v^nil snoejr ijitm Wj. hbntd iltiu 3J Haini ft, B. B jcd l-Jl, 
nnpzrnil iukpLl^ ItUB vicll» Rthps:!. WilliUKU- Uldnif 5J Nrrf * 
diin film TJ) khI Hht ntrdraie tliwd is^npti rnim XetK^ra WilliiriB 

j[wi&d3|i, Cliflirf llliKmi ilHiTi !9f| End E»H W>ihiip»jn ilHm IXJ. 

He Dhlft nOb^End frqri Uiil kEEMC'ltKtB lilCl »■■ irp»«d Ef 

^■iiin,-j^r In qiuiaij. 

IN- '->£11131 memr <lkin IJ lAk b&akil 4bv!3 2? Iduni ..I, 9 Efld l-dX 
ni^rnul jmpir£3 |™n ihc f I leciie SJ aid itij afJ "ftr Jiiri f rmn 
721 ■wilt LdlphllEd jnd ifpri in *r PiiwaPItK B.1 STR IV'd^rn 

l1»3H£iinl imaUlfeil JKl. dK hm*Et([lm 73 lUin □). JUd dir *rw 
WpwJ mit^pe i*nt Jjff^inrd ind TP#d ^ il= PiTA-nPItx 3. 1 
■ndiZ.I ^TR ijiiEin; 

,ik Tin rn^ id did !rm cr A ivung uf Hk nnprinail unviim (Inn 5 i nd S61 

™i:ln*il dimi j miinu-t MU pmfnl '*idi Rrftnnii lA'illiuiiE UenE it* 
OHimbuKif. Idp P>fKli*iili n:l:i,E 1 l » dtS WIKT fffllnhitin' wU idItKd dl£ Dlltd 
biliud Hhlft 

1 1,3 U|iii* nftltfk- df ihf CtraftaH pF Anmlyui ttlidw w *d fnsmuil 
Tm|ni|j o-kbuii Ii WJI riMiYrd iIke It 5TR Dh'A npina neulia nm 
MMtm frini It STK fliWldgi bltd m it TtR nF PliIrciFltd TypiEfl 
Stiifkx. It 'Tff jJt" -Kliin iir '(t ridfHSl rtfwT Id It Uhli fed It 
lypinj friidtE df dItM or i**ll m nio 'Wtn Mr. li»n w-m qE=«d 
■tul IhcL dlAUkdl ind 11.% k rWTKlnJ itpfWI M U ndl ISflJEd tpod it! 
iKqwFTy, hri mpii^ ^^U dill It ntpm ■'•J nr* iilnndtj Fa it USllf 
b" infmEmEnr PEcndic! ml Anrrdn- II dU Bdl CQftdmJ mnanr. 

Tt DPS PdbCy mi ProOEduIi -Cind* 2-3, djlid Ckiutr 37, 3W, 
bdiki 9 »! CdTiiriciit nF Aiuly^ pndpuman. intltiiq iciuuhp ed 

rqut ■«(l1njih*-fiti!5pMAHid.!nk 


Cdinaciivg ftcnai : 

Ltd* Itw i Mm iii c^ dir IdkiflidllQI. litfn KJ Hivilin df FdilldfUj: 

S^indf di [Tmidbrr -dFPI, nldizuikil dtiuktfiiilim v,-!? jr^ividkiJ whi:h 
liKliklciJ k Mt«fliin*ini if SiEdid d»inl Id-SfM !,«»£ k win«i fram 
ftKkModPlLDqiilJ'CiinkTiitl'I'tiill ATKdiri, It I j ujjqilniEilll 


ftSCLMJLSfJMrrBDSttfPEisrRxJMlNSrEtTiciw ii 

OFTVIECd'SCGKTR.*!. l.ftBOftftTa«V, APRJL SI, MS 
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C^iilEaLr [jf iAiih ihc nulbi Sii iIe ikwip tfid X'} 

bt llRIcd A l<rHr m Virjliip nni'^n Mf Fiwmir ^cinu klhllhild 
L1$Kd bj /■rffnfj O. Bin 10 FSlttHrt E. ^Irio™. Cl«pilv fnimmHTKillh'i 
d.iH[nih. diiai S'otHrtKr 2. 3)8*. ■i'» inckHdoJ- Tii j Invi iHinficd Lie 
«viiikiniiidiw:litldd[tidTiUe'af]^yp'di1'l(p I I l!.pi^kdni]| 

(X? B3bl EKA ^nnlibailiA ddKl T.'^Cnt dirpiEI] At 

urr^k kH onLiul m Lie- nnr^iHkf Idd Ad ItTdlU AbOtalltd ll 

a-pg fi^kd iLud -kr ^Ingn -L Lhe iwfij ''cTT^r}i-'' -prU J 

brKt^L vNlh Pp>irvd Lmn well a pI LIt Ir^ vfLhc lA-urlifatcl 13 M-HI H jl 
ihf bnonm. Itlk 'OjLtP'td lfc#J fcr Ak mJj™ Itir- wm rli un^ki 

■ niltMI ro flls CqlllTI!] of »plf? f'ru"' iiMpKi™ ^ *t "tlinl Ju< H«L 
III A ■ [Iml}' i-nfeJt bald '*■■» pniml n ■■ell -AA, »lni U m ndilinu 
ndr^ABE All A HLTipIl lid been n»'W 

iwrtcAtti nriv™iii lilt ibf Hultn IwS bbwrvrt iHp 

f ].| WhI rtiud 10 At STTR. b'Pni- <if iIt ftiptr™! VT^ns!- A*'? ^ iJld?i 

In At- iibit ofq-puj nsmltt fit d fici. 0™ Iw' M { J -mwiid il™ lp*=d 
llldles irdlCMPd ePIllfll a qMflfiltfHg IVlult! A ntdt ^ clc bittani -id' 
ihi j)6Bi: SQLwd “im Htdtid und " IS^ it no inilk»li^pl b. ib sulriial 
■OKI fir All i{4cint -inl^iH] ikir in >ndtp<i^r* of 
e«h umpi: iHd b«ti ctLidKiKi b? t pnjod iiiliviiliil, n 

rtailrtil ta 5KT»I of ifif BhsinE^' S|P»*T» pmorfm MkiioI. 

Sttddi m, OHCNtudun huntn I'i’ 

I'd.h n« Rjirli punciaih oT Ai LitKlnion Mrfiai cJ tie Coti&zita irf 
AU^fSIf (■^imWI, JIEf * tf bL llHWFWl "Kn PN A ITafib -t-m etaktH 

fiif dw iptnn Dicncfi of dw itipMl snip frnin iho Mn+ic*l Feurbip p 
unitt (IILiJ OuA i:iAJ. ihtrafHd. w«ii=lwir»ii*nl«nipil=*™i lie 
if>cnn Iticiion fir di* aniplt/ 

nil rUKTIi- ItCDOftfawrnnj ftilKiekin PNA -lodeUiviiu' ■ pniLlli fiT 
dua- Hnpli nuf tM ■fe< wnili of -i Ink of rnl^b^i ctipiul mnj ot 
pombt} ptTfildlTia 11 A Ac rOfCt^-cfWnlipal lmIittiI fram Ae. diib 
TTm iibild Klulc. bur II nA Iknhid bi. piibItiTPE i-Jh -Ur diUbnurjil 
CEDKmn lEHlf. Tturnri kyi ofmpi ■ ibfl wi'itiiotofjpidyrip “bpri 
dw ibik nbiJd hldtl tme udf bwfc ■■itl phinj. Jk mlnid; iJf 

ihcilidinHiriiiinrllfiKKiiy AnewA'nf'AbEFii iwt nbfid In Ai 
hHufiilf ind durdmat of di Mdtbnl IjEiiniicr'F iirwFt ne-nl^ ibx 
ato: itft ptmoarytu iilox bi' At aiily'ii pnor oi bincnbi of Ac 
i-ieiAil inufti Icdin 139A. nK plooinidoitriph: ■oit lAdcd vieriI 
Slide “A'' jS bLul ind irIJiK aTih: iihtk -un a* d>t didil. VdtJiDi] Slid: 
-B" 1 1 ertodX Ldib SliLk ‘V (I tdfiix. Kri Ldbi Slide "IT 1Z bh£l aid 
Vih^'l Id dr vlprnl umj Ikfc^ mMATI. Hit pbOrdfilkrd|Xlfbl 

■-CTC ^ iiMH-U ly JftDjBicTbeajD uT L^ ^'EEit idic^ dlik -^cnlttr iLltt- t^il 
pfnlr^pDpk iL|RLPLiilal wen njiUirnif KhDiil au^bfcXolllj 1iA uie dr 
liltlf tpO’E^llirtl ^-siihLc b eIic rpen julh iiriitc ilibi. Tfterr pbi 
ippttnd lb bf 1 frf iroiT ipAnrtrqTU jehwi^ lhe niMiks^ dHIi 


ilECLIbLjIB LIMETED BOOff l?rTERJM INEFttmUN 
OT HHE DFE CEVnt AL LABORATCiRV, AFEJL 9L 3HH 
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Mr. Ban') cwqirV? leilMKd Sr fpfc*iirig nh‘T>-*ii'r'P rcliii'* i* 

ihd dilciv!«rpi[ ejcnnrulkr cf itw ™*r iliJ^. Jll sni:>r had bwi 

[ETvimi^ iKJdtiJ .Ud «inilud Of'tT :lp' 

I j I A - 'l SGir4 Srncir ''A ^ uf rcZUlir nUIKnil itTa:l 

ipfrrn di J >Kad] " 

I J I Bi - ‘I'lpnil Smcir. ‘'A IH drodlDhr Kllcrill } iilu'l 

spdTii A £ ifid’ ptT ilslt'' 

]31C - Litii SiKx: ■‘Smf crllulmip«=-uI-:li»mTiI.^iiLJ!, JliCirfs 
t. I iilici iJid: " 

IZECh-l^BaSinffr 'SiTTK.:[|lub nucerulobMri.4d2 inraa'ifKm A S 
ifftJj'ru.iwp."' 


IMF.-Anil Sntte. ‘’Agnail HiKMnrFf«IH»™i"T^ I p^^ihilt 
mild vpcmi nlK^ U' Nllldtl ■IDrill'^“ 

l£ ll - Avfi SiTosir ~A iimill urrjifi Of fdlutu nvifn9l. £ heigds. md nn 
Inufl jpnni i»lwrirtl " 

Eunlirillkgi dllt' bVHEn. 

I tl Ij - Tbi^ idiau' 'Vcfj imkdflhlirnuKPii^pBwn'f^F’F' ^ 
hoilg per dlik nul ivcil defined.'' 

12IH - rhifhrgnm^ "Vai^NtilccdJuUr iraed'igldhurn'td, L pdsnbit 
spsm DhHfrvEd dn icp odrpiih C^ll '7? ma d^Rfod' in drdfr id 
ulu i pbaip.'' 

Iltr- BijiiuA> iiiair. ''VdvlInlD rdDulirnuxnpl ptwi'aiil.iid'iFcni 

iicsd IVCTC IuimkL" 


1211— Eumckr UTldar liHlr cdlulkr ruOaiil u4^tf^fd, E |0!U 

Eptarri iKidPbiff'HLrHi »t|l4=hi“l ' 

Thezr woir ru uAd’ nOjfji L^llitha D] in dtl[ITnin>rV f IU«I fur ll^ 
Ailpn tif otrtiii 1 EKVA |ndik £iid die- jpCMI I[KT] 0 t rnil* ]£ I.A m 
lIk Am diflcrmiiil rv^^djrwi ikiDd A'ld-IN. The p^gdarc firl nn 

(acduci loribrdritKaKTiii rrartimfK'T^i ’Mi STR pi^fEc iTprtH 
Ra Lla j}PiTin [hxnkgn. The riu Hid* doninwiliikn nt^^ia in tlii nnpk 
vu cviliAbJ b ^iii id ijcniliyu^ pDuiblt ruion! nnh arhi^niU 4 
rrpenAEr STR. ptniilc. Fnm. fk ^liiitl diknuodpk; txindiiiiMS. 
dHH; Alan -fptimiiHxii abw^iad (n ihf imcir ililt, 2 iiiii:[ ipcwi. C J 

lieidi [gef riiild. FidVKLifi, ilda u-u nil' ditcr i^triuiim [mcni iTiJ: 

niM pidviil: in npLiridian Rgi did rdr£ df ipcnn UNA nmiTiy. 

Fcaaibif minip fiv lilil- nT maHcry jrd i ijldill llddiilj df LUdW 
lUtHlJ IP bipn '1^ Inn nrltg ■■m IptiM drarrdiiqj ir ieSe er .uMitnl 
cf Ilia d£ auh Jidiit. diUkuliE' > pIvskiilL''' iindiinf dif nllilir 
miirrUI frem (kn Nidcgi Fix cAgniriiii^ pidUdiH Pfldi liK dxinappD 

2T 
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ur urv^ild .tetuT.nii dirnc A.iciilih piiiMllry. [tiu 

CHjId Ni'i Nu 'It' retiuniiTHint vn 4ir aitfly^ h> 

^iidTid' arftr lulf of dit 3^ lilifili incir ■ iltciilM. midt In {MsuluiiHi 

wi(k DFS Dltua^ Pad Perm Afifl' nilid Iki i,if J»iflitlfi'il 

CHOL^'. v.^. ||i^ u cobuoit- die- niTaiiijril -minv in ?n 

.iiiiYijii IS re«yiiir tnujih DsJa for STR ^pii^ 

A Hrond EHffrnrFisI p^itiMTTdd an n-'Zfl-fln. fbis Etctncrwn 

mdirfeiri'dddi'ronumni hilPof AoMF -.ipnd klldt ilkdu I21A| KUl ihs 
mill? MR Udii ilidi iCsta. IllCh Sks hlrt yii“M icdixitd dm DKA 
(rndlKI for fM* Sf^rn frKlfsn pliT Lhit LOallLud fflmpffl mjKl. 
fWtdlKn jel tl^TSakjd I -rirj wwk hmlrau pill:rri fcr boOl Itu flOlMpefTli 
■id ^?iTm HkMiUIE. Tht [^'PUII pel Pin ipl pjmJ n It fcllu»irij (UHt 
I^r^d ~imqr nk ilud ikir>dVdf Of ladder.' SlITfiln um IWiplifioJ 
0(1 '■ 1 'h ihf {krdi^ E=l mcduij^’in pculuoi. TIitMinpks am 

opptd hji 1 JCH explaiiHl 'im"iJ!: «iri "intd HI itkaWc l(iib(uuHfi cpdd 
be ebuinod" Aj ttllh [hi flni <((ra(li«1 «*. H wk ikH peniUc Id 
dekmiiK k Tcuin liT ihc li£k nr ddieculik f;^'A v Ihrrr '■kro nri niTkd 
VPIlllbk for Ibd eculd pmlridr inrbfVTUAjOn 4(1 Ilk -EnfCDVCIKOf of 

IlKdHdt'SlI 


InfiTTTTniKTi ujimrd duMi|t 'lUi umtSl^nod fhxn Cf $ d>fr 
-Ak ill# nFPf of ■roo' rJda fHcpinaJ dn FfEdicd t^dlkPr'l OfVkl 
'AH noi OD(niTun. Ek* irfttf ili"fc'ii*'>«iidnDdindriidao(WErilip. Hr. 
BiiKkpliiiwdhiEdlllVrili^'in rmwi-'^B ibi umplc frun dir irliilni ni 
iHdihnK irU Jdl EIVcUEIE Ud hE ]md K> rOKy EO •■-I^inf tn ifTni ■ 
rwci'iny. 


B. TTc bi(iJi ptrji^pa of liH 4()r[liinon -kotuHi d ihc CoiiCinnic nr Aiuh'iU' 
I MiWi p^r 6 of a, E1II« dui 'Thf UNA piofik obdii^ rmm Ihc ip*Tm 
^Ktionaflbc vi[^d iczki fiEerfl !3] K.'' yinoid nonsJ locL ^(dl^Eol ailhi 
mljinjiH R'iriim (hn -IB|. CliHiMd R'llllim (iKm }VL'>, ind Evl 

Vi'iEliiipoo iKEm I Sflt aw ilKwnpkd pip pwiift ciairdacrEi of ptcuoi: numiEl 
w dib iiiliiurt" 

Cl J Al Ikvo w Ik laitTmini dui lie vlEilm dimiiuHl u a pKsbk 
CEdmbuKf of ihf EO^EOd ndErbl rix dc jpnm ffnoiuia or dPE E'najnil 
EiiiEU Cliim 3aK A rnpirnr of d» SIS. ijipnj liiij icmAd ihui dim mit 
ic^Ilp &i^ CAn lypnt jd( EonfHkd it ubfot. In ilo find m at ronjUi. 

aflkb irwro IK^ r^irlni, a pivCk fir Ec>Efnl l04i 'fi'Ot MIEd. fOC AE- 
E)^i roatrfrnq i.i loci lEiIrd. fiy itpromicdl^ un illcba. boa 
■f »hi=h n^idod blih Af Picfun's poonk. The oilin' ihiEP Ini v'lc nr(cd 
ar proi.'idinj. m- milii. Tin Tnu.n.nji4 Zl IlndbnRi- rornlad ihc hthe 
nllslic codbiinvnc fur iht sp™ N=iijn jid Ok vkiiifi'i podik (isf ihn 

dim Lid lEpdEol 


Ttvs soooot iw cf rrpnii ■mufct. idiirt wm i^piind, imtalol i 
.SfTnexx ^o(B± Rif aamc of Ao 4oci ivlrn oonrtreJ k< Ik fiid: anil>'d>. 
Somo nf 1k kn v.-m refxcvci'ibJ nu EjlEiE V-lKdE kO llld bocn 
nbEOfiiVd in die fliat siikiar. Thrr? amt ■ ninili nf lAJiiiiiiul ifclei. 

^Ifidpi *1 . He Vdlihi'l pmlllE, JiBS dOHClEd 
ASt;LIiLABl.lMrifcUStl»EIWTEIt[M INSPFOTON 'A 

or TUF I>FS OEkTRAL I.ABCHtiXTUffV, ftPRjL S. SSO J- 
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EiiJicrAM nniiprn FcinKipnl :iH rtfihc i^pirri ;el diti. ihs ir'TK^tn'S 
ftKUMd tJ* Ik ^ 1 £^Ed flldilE! IklK lUlWl IH fHe 

tMi HI: dOCinKIE^Kfl 

IIP djli rt i. l i. lil t fol- *E- mo lyjini Kk niinifaJ lldn IbCtod 
rq™hrtbilit>' B)>i* on 4 ii iirricu, inJ rhi l“k ^ rcpiidi»;lbiT*j 
kip^Hn dupkJK iiut>m nf iN" ip^nn fioiikd. n phjW ika b? pn>ijhb 

Ip tmHiidtd)' ihE ^■l!^^I^ 5 ! o [wWjitt ftidinbiiH ra k kiji 

HTIE nf Ik dtUiUDl m Ihd ioiipiv Tk lick kkii|ite uminiEm 
Infcmuion rndtrr inj FiinKn csdiulou diFfWdt, ^Kt i ipdiiM k 
nailliKfcl Wim arank rtlll Jirnuilwa* ■(.(« ffCKUl i« Ik 
rrptiki ik- k jdlilil aww rtvk mbnimi^ic ikeiraiiMis. Hmpb 
[pnn"Pli ■■nd i-irmniiJil UDtiLnlDn. JbtlUE illpinnlmi iKiiJ dM UlllUP 

pcaEHiDHnnaT'ppbklid izIbwifMiiTi fdlb wjU pnii-ili uie rddrit tn 

^ dUI. dUI oiC^ld in inkrpidjn^ ‘AtULkf Ik pfniik 

rvu ^dUUfll A'liki rsidlpl Irnrn Ik rtniJb C'HlLJlPilini. of 

1 hi|fi cpiikk kl £dKai[TDn](i. nr m«i TCpTftjBaii*E of Ik mplr 
iprnr ■:kiTiH^r. i *oijM riK k uprarmi™ k dicTc Id k diFTT.'K'er of 

An^ DMA Fim. Iht cpilkkl edit imp 4 iE mf k nr iprjtn rnpllku w A 

dM nsllliw UTKKld|. 4 f ™dl raprtieS lliflP'DiPirE wwll) itpnifcrt! k 
ellA [IdKn u ik nnkilini htipuiic or ik onsiBri mit^o.. ihc 
icbiiiE: jdl ddunpuioii (nnnipirpiK™. u wcl u Ik EdTttovfr™ (rf Ik 
dilfcmtia] otliPLpdn |tf«Edin 

Tk STW tTiTini- [onnkE (!lf Ik Id-Kl inattll! Wh nir nd. i^pnJkiUt: 
k%E£tT, Ifcr infinmkn napcmiiisd Ik dlk;l» JElrrml k fk nirkHiii 
Ld iDdicatc a rodnimcy Mnih ihr vidun'i tKAlt in mnr nicn 
Tkc ittipMCiin bdE^ht dun diin rrinpii™} ii iiiiTcitii id cdirftjdE k* 

k mail k ElImfUTEd U ■ pm>lk otnliibdln ID Ad jlEIKIIC 

rnifcn^ m *&£ rrulia^. 


14 'kii dL^mr -cf ■ uii'filt pfoduc^F ixvult; b'I 

r^6^£ibk. ■ ccocIcHn rrurc BHo^eni N-iih "iw uiKipreoltrie fttmIi? 
Allied" ur lUD diiisnptv itiln ik [iialii^ wm ''iuDndultid~ -Kmld 

bv mofc ^TTnpfDib. 

Ainflfi 4? roidil, M I^CU5EI«1 hsi u-ldi Mr Fbc 

i^{p4iitEepcKr.iiEaji itmimbiire naufc dui ItilDdKpjiDdkihliiv Nil 

raplj- ua£.dlalK|»naE U 1 'inKXKiliKTiH -KM ml mi Dfrlbir' iD IhU- CUE. 
tbE Ojdcithf'i uflioe, dtr^DTHtUIE ID Ht Dtn. d.'PIMiH In Lhibi if iUrjpDiin 

iilinbd ilalll lEftOfl V-H prc^idnl 4 lnin[ Ik ES m-nh a 30 W iUDIlBi 
n^HOmn Tk Itaitll DPlk £ti£ nit 0.-0 ODoduriEd tv kn Tipcrvkil^ 
pErikkl j!nxn -nkr Vbi^iud DFS kbdnidnts. A rTKIkf^don 
DcEckHf >flv Zdk. opo. jtHClJ k Ik iribrbi jiiJililCf add II 
dKmHml ol Ik tnd Od Ihil. Jtpon h. Ihil iminpt^ibni. kUTUl 
ludiicr: imrlud« Ctd Ac Ybdra iktikl voi hoit bern Elimpipinl m. a 
piicMud iDttfdE Elf DMA in tlii unplr. Tliiuii^h dtilI kinaikiLHijnn wiib 
Sir. Bpii Vipiiij DFS TStpuj' Dinfojr Slrv* 51^ iid l>. ftzrodi, ilit 


ASClIM-ASUSirrEDSl.lflra IMTTPJM U^lfBCTIDfi” 
□FTWE DFS CFXTRAl. LiSflOKAfOatY. AfUJl. «. JW? 


!?■ 
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■njpwfcn luTi betii liulMUid ihK cn cffwl ■"■ill ^ iiuik: u Larmr itw 
Kpdruj elimiro^n ^ ih* c^wliii^fi qF ihc DwemlHT i.rn->*ic 
inicr-ni iinpciiiift. ih= riucluejim rhty "ill iflif t mjla ihii tomoMn 
hid RK bim 

1 In ik± foiiOcjir <hHhip ittoi I u IS-tfl, Mr. Bai rcpjRcd iht ? TP P™^=P1m lypni; 

n^iib. 


A Thf nru itjis nmed frem ih* r(s^ ^ iirt^rdi in itw rancliaioni. Kcnncfi. 
Tmiky Hid tvii± ijchir ail« [ibjicD ■■wfiT f Irnmiial ns pKi*l± imnnhiiiyn nT 
leurre mslcral In ih; uF DM ntuimcd for dH "Rr-ipifTTr riKikxi nr dw 

h^iiiil iiTKir {ItaiD JPh Sw3'PiJ!:-l nf S uTdirCftriinnifi! of ill lirri^ 

knjr nf-climtiUHii ii tppnficRi in iIk canrhsinai- vITcteJ eh pi^ 7 nri, Cof A 

rnnhp DMA pmillc^^EbELiirfiibliinTCd'Ild spinndiKl rVR 'nnni rnuiinni 
nf ibt rajM bliK hluHjtr (hfm JS. jui" [>;l IH piK ihs Inu: Kwraon nf din raih 
pinirini lUiE^ ildi ‘^is Adikidual I'lk am^byinr pF ilc DM pioFlli Far iIk 
ipcRR frKlkm <4 Inn" D) '< ^lUnniitd d; i pcnsiKlf ECftbihiAir nr ltd 

^Riik mjienal Faind k ilw ncn-ipciiii Fnicikin nF thi viutril: imur fruni ■fr® 
Mbfiuil BtuiiiMt'i oniic 4[Km i:iAI. anil die ■perin >nd tuR-itfdfni Itnciim df 
llw kiciul mcK ibzra flV' 

A rCKit# nrUd nil dmuRErmliiFi' KvrziltJ ihni, B wHi kt Jipi™ fraciim. 
■ik" ™x tan jiul^ rcuililria In ■ftprnt infemui™; «** rtpnnjd nid 
Af OlhcT'e^aFrKA fin cdH.'iuiwIl ■fiOnEVdllKKHIof'AFdll^u.'nf karihi lun 
nHifts- YWff Ml npipdiiti'b^ Tli? [Enfilci nJind in ili: dju uHcf indicHd n 
LiHifdci DMA Hililkfe. riKiir nunbpTijf j|ltlQ,niitd, j«M ii^Kliiuyily. 

Hid rnTTip wib I' I KTunl ihcin M jtddjit iBdlc d.Ew1<d nF Ieuet liAzBiry. 
Nm til nf ibn iF>m ndk^iec ;ibrA piuFiltt ■Finn iFk iidttf fubiecL] Bm cinipai^ 
niciiiifFtFy Ad iiiqMndii. In dtt npeadnJ mr-^irir fitiimn pmllTf nbuiud 

Fnrtn ilirni SR. IJirAdhieE, iiti^da KcTUKifa Tinplfj^ cnn^BTiJ Li Ac nipnned 
predih H lakll "7 Ad un-rpuTdE^ dtIL Tbt S-TJl pfdPlId -nf Tinplpy fevciIeiJ 
c-vdftnppinfl vi iJiffef for wvrml leu ■"■db liic penFlld nP* RdbHnn ^-iFt^a. 
Titidif iiAL nnftLdduiion ■!!£ iKt df rtimdiKiWdT IieIbcoi iIk iinn tiuls'iij tdii, 
It derided Ie LniL il ail dAddhdd a IKHdd k)dl« Fdr 4Kh twiP FirOdmuiE, 
ilK ifiE Hid cnndiriQfi of dif ni^ilr irefiLiDnod Aic mms ot ihd -rptm 

cuid^ibuiniL' DNA kkdiJd be EqiKHd i* the n™ ffxmi rmiinn. 'Widi dm m 
[twH, iIe iE>inv Enuluttd dui die BCeles dnerled In nie< or Kiih hF ihc iwu. nui 
j^TW Ftkiktu lam elipreTl lir^^ ICdEnciji Tijijik|i^ Il nil bdi ni^ 3x1 ir€ kL^hirh dbiii 
Wil rrllEeicd. In At lilS-l ] M IkIB, Kiniedl T1™*T ik lEjuMlta! in be j 1 1.1 b 
Einc^pai wUIe Acte /mi dn Id JllElt deKCCed ID Ae "I"! !pf'rr‘ Itk 1»< Tyr 
Dl bi;d I , ■Jlnder i] irptnid bn- he 1 17, Id jiat iIeTe wu in lb illefe rEpmenied k 
IIe ipnliicl idiU|]lt plldlle. 

E\elidln|; n nibjen bajtJ on ■Ad dtacner nT m illdln u nnd w mare Feci n n 
enninin omclunETi ■uFFCTbiI In blS Tjpt bFeMbk]. ComdllTFieai a>a.iu1d I" jirtn 
M'bEn rritkiru Aem irnrriFTtadBni in lFe LjuJlii}- Hid quiDEJiy uF ihe Evideiub beinj. 
n diuinl iiid Ad ntpriwiitibiliij^ od die IejI rewllp ► ^hi nTiJir li* lhouii nr 
TfKA rtfpcnTird tral ik diFTmil^ in neliieking n prD6le, Jel iIdk^ 4 npibdxihli 
ptnFllt, flEkinq 1 octkIuftif nr cueliuuTi bleed on At km 

. ip i ki^ lnj vnjill be uijLiUiFIcd 


ASCLD'LAB LlVimiJl Sf OPE IhTEHlM [JiEI'HLTlOM lb 

CIFTHE DHIi iliHrilAL L.Ala(l*ATOP,Y, ArPFl- ™S 
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BiJ*d M. Ihe lli± -pf ip|raJii: 4 il|i^ irf 1H4 h»D rwl rwuhr Hvt rtw ipHIRim 
■Jlclci Tlirrmf'inf hndt? £0Ktu[>E<y 4i ■ pocstk 

;minbvw is rui n^fwnabJt At diji. aliAiKd ■! itti tsist nni 

nxKKlfnnidiiilliiSMnitLaEuritdrVkaiLbbAihai imtiKi tli^rv^inEhc hid- 
ifMnn Suiiud. 

pn(>f ^ Vllitr' ‘sf Ibf £T 1 ! HKlitii' KtU^td Ibr At 4 l|MtA tfil mUr 
Vfnw fiviionf of Ihr ^yuinij uitir. l[ltiii3R,nilktS.l.denidv: Atntnl^il 
IM irKhUlMI or txduiiort tf a Si^nl ipcAloniU^ 

ArPFNJJIX |] 


'^tElnll DlL^tb or Forcidfit ^t&nn- ]nlErnaJ kirrnnnndum: 


ITk IlhirkAOi^ il 10 ^ i:nTiiicndEd iminiliilpg Ifc# njPTirrJ rvxsAKitd fcv KimC. 

Ajihrozh uJ fi. EJuJsrth Burh mpn-iid V ■- Ntmmndoii dllCIl l>»cnjtltr a, aHM. 
LOite OJ iLc baud iitiiliritri hy lh|* p+ijilBTS »trT IKliul m EH'iria dniKDOe » t^lJlloUaE 
ibc dcviriiim. Tnim Ika unpTri |<<olt>»ls. I'Nt bill dtL'MjOfU lOtSd ¥t(t Ibr At tKUt 
[uri dbxiunsd in A* pftr?oOii^ ''iih At txicfKion of At Cut, o-hioh rcAficd u 
'[Tiiidi^l ttif «npl'rK''iiH)i] lusKT mn.' Thit Ehuaoi hu kkuiintd it Ue nJyui 
5Hl Ef |>0[Ttd 1>y ForttlU! JOHdllil Cotttt Li On llxnn kinj n IIe CWfaTicitc id' 
AAdySXdKd P-'TILTH. ThtOailiiA rt#<lttd AtVOlinirOjwJErindK nmlETmii 
"CO^ SlfTEfiH~. 'nt noOiUlClljOO yiAt tf^ToiioJ by Mr. Ftu in hn mk jji Icckiirol 
LOflAk or At DFS lotoruo^y. 'Ebert rw. ni ueifAdiod frrdiEt rkipiru^ pnj no lypry 
toKluted. 

TTt ^iilHE n^ol in niginli t "inirE j sin^lK i» 1 lh M Ejfi'A fTodlCr « AHKlUUIltd 
Ofi 0 prrfil.'l Ifcl,'' n±Ax ta fnlb^ *tl otj. rfiOHIl A nHEMfllHlOn [0 ''All FOftfdrO 
aidujy BtilT' iin IkEdilw Ji ]#W. i»^li:h Cliruxd piniHIS of dH DFS Foreuk BHilt(i» 
Ficrilm Fmeiikin k|rnu(l. SM<on IIL 0 J.-F.T. Th-Ktuln ntods ‘-CThHIl ui^liritd DNa 
| i pbMZVTd m Ihf [FTidKb Eti irKl [» IKOA ■>U -ebtUVOA on At On, m 

FieiMt ndyn] «ili bt oondimta on ibd. uaiiiit.'' Tit Fitd bLUkd eu ulserFEd i^i a 
pn>AK1 pi 'HOrtufaMt dlied b'lT in Uhtit ho tlnpkt. JlEbcEOn 'WilliuTK Kid An spmn 
friErion rn"lCt ^^sjinjl dldt 'A' 12 JA 'Mrt ptnaL TIe hCEUBpI -rmims wn; for IfETA 
tni non bJtnr (MtrtoiA ra m Iieith I2| aW on t ASdMT eeI 

tcrkjhtti diitd a/liU. Both uit^Iei woe oTtpd m ilEFir^ ^10 prodiKl. 

Ht AECLD'I.AB n^KEnilP dijUIEO wrtl Ibo SHHinail ElKtl by Tit DFii AltfBlI 
■udiim dui "%'* itul dK ronohiiixts roicbed In itiii tut ne^tMio^ EirJ IVulinjini 
■nd h#n)#i4 TinsatF} ii? KiErnufKAltr stfiHJitd by iIe diu in Me eu lik." lit [htf 
ouab^ cf Mk LlfiA o^laE rtfljlu- ml ibt dlro^ uf dlHo Ar^v-uvi i^ irprri 
dnaJji^rtai Au int not itfrttdiEbk, du n^ uiiin ihc ^cnclnion irv Ihi rtponod (IndlnEi 
irt ititrililkiJIy aicpcn^ I7 die dmlL 
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NqtMHl pilrtil^ UlMsnKVi A^MdHlAA 
44 CaHlOiitBr Hizb^ SutlellC^ Mamlti, VA n?i4 

»3 w.«]j w - rai&3t3j^& cn 

‘fww.ndaajofg 




U£.JJdiisi EtffnHntBini:] 

S^ilKommiiiK ra l^^btunliJiy ■rtl [AUivuliiru 
CammloH bfi E£ien[± arid Ttiitiadla^' 

!!]$ Eiajtfjni Hofur OSIh DaldiiiB 

EtE: jKMwngV (inHfcnUjJ-f^ScifHn* ffnvAjTf.- .^Anu^£^huifl^ FirriOik. S?te«e* it rA( 

hH- Sul>»[TTniifl>E QiiRTnBi R^Miidiuiw Wu uid SdhnetBsuiefe HmAKri: 

TIh MiliDiul Didiirt Anmurr AT^CEifiicn -SflUAA). »n AkKUfuiu rtfiruauliig auit ind liKBi] 
pnnniiiirn^ piij^iiu mMif Ardii EbuomiiBdKiab: ined In ^ jvcni NiHoneil .4£iKlnn]^ etT 
Stlentts iiNA&] upon: S^nptxmt^ f^iretMK Si^tenot^ in tiWW A ^uih Fiirwo^, 

tpccifl^^ IhdK id U i gH- htf IKe ri;k- ^l:v4nriiL iiuliUiJiljig uufann sUndirA end 

iiKilii'idnlo^i irlUiln ilK »ch til' ihc- vitUh &KHUtc dbEipliiK] ind Inbanlnri pm[E4i|>lii.in. 
bjiublishini; Ihs* buE^luit rfquimmrTts ■■nil Eidiiivt IIk u** orjfutftiji «vi-der>M tiy 
mminrl nn^ piwi jvEii^E pTifCiLictuii'' ud pfsnuu publk tonfUincE is diE EElubilrtv of 
kfciuL: EvidEfKE KbsiioHl ■in iSE-il promdinE^ U} nqiririnE iIri Mnin>(7n ^idiidi ik m£i by 
hII pulitT ofTnini fnwiSii; 'cvidoict in a 1e^ prcKiwUiig, ■<&: led. relidbilh)- diK njbh. 

nrdEidu pimidH Eridl, oiTS. produiiE diE jdEniiflcilii«i ind cimvxliati of Ihn Eiiilb' ihE 
end I US kn df an ddSK. 

Th: n.rwn-un [}pei of tdreiisk Ftldmc: l^uinlJjf Hmm Ipfal jcTKOfdipp fjEw rnii ed' 
VKiDus iDilhodnlDEk] ind (t*w Hm? Aj s^di,. dip* ttei hid'd d^i±A hni Sten unmlnd 
ihmvtlh ntf riV kult -of p4Pr Kvlew Jind ik± ctuiJDiig oldEnco sdEjotibo tht iiaiiau; Sual 
LfiAlldigiAfbiiid tnfVyET. (.WffisJ^liiTirjC H Ajp. DjC.^$. 2?3 F. ]4lf (IK3ii),^f*i^nA4rrH. 

A*rri;^ Dm . i>ir. SOP D.S, S» (IS93i> AlhJtniig nuidlns Tap AilulbnuJ nitircb will 

pfo^idc m cCfrn gjOMCP feiKl AfdMunKniicion iiid [anAJouc KpirdFa ihmv offumnE 

n'jifuicf'. Is liK tmicnni, hooiEvnr, Iht liznofi p«r 1 iEulnrdiiEiplLnE'i'EAiMJ(>^(irsii|ipo[ii^ 
nsHreh Jew nnl illw IHe renlrljf OpI ryittwk isiidirtiit isilcis lAW eii£di:±ni«iL In rKiisinj 
invEtiigAiidid OAl AkkSL: lepiJ pnKdciencts In jjEntifYinE iiKl eocludipE pictiii is Eiimiipl if 
dlvll pnuHdinj!. 

>n>AA iJj'>4 liiw innK cnnctnis rE^udinE ib: repccl's hnn?' raluuKO on iiiuEO vdiiEb pn^ 
b^AK ipplirolipz nf dm isorr ibfnxnnt IWiirJ Pul m b=fori lit™»Kny MAiBdiudAn bcoimt 
ns 'BidoEiOH^ w it KouaLily b^i^. AddhlAmlly, iIkk Is i nnd fbT fiEditr impartul 
Aiiilyili PAihif rtip diE Hparx's ikuisL cosclusiiiE diijHTKhnEC nn Jh InnoEinEE FtPijEEL md 
pn^iQT' uiktiii prihEEiiiiEnrftT'='iiE*icnEE htibrt ippioppliis, jaopmifll indKhtnliB: 
EPTfEdivc niEdlUIES OIB bO IntplillAEnHd. 
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Thi- hJAS ttpon Hiintlfltd BffXQiuiDairt!.' L?! piihlklr fmdpd fpraniit labocHtoriu pnil llwn 
smnK hs iHtuiiini! nundilxHj' -icrtoditiliEn piililisJ.} Cwdtd AlurhuSt'^ly. FlcLCf 

Mkwk, Diiwlur of TfOini wl Viijlril* Difiimutiv; of fonnsu: ind ™ 

urOx: uiihnii hki MiggtiKd ihli itMubti 1& Lilc4:r to 440 publk^' Jundcd 

IriHciiociEdLlCtnnFtli Mpbz^DiriKtiif.'IU.S DcpKlmocttof Jinlioo. Eko^vliio 040^ 

UikHtd S(alBS AfloPKiys. bpi iqxopkd IhM. aji5r(ii(imptt(y -JtBl -ortfit (juUkly rufdbd 
Idtxnkncio! iio ]h Mlcf fbr i liwnislL lituroiary tp bt Kuieclrted, ii snus 

rtdiiprifijiDt ituL lea polleles^ pf'ouduKS ind miz^ mKl»U]ln^in fallow tho naodinb 
ticibllstud bf Iht boendzip; orj^Lzalipn. 

WhDi [TtPJ) Tanrisio oviiknn hy i Ibder^J, cuce- or proaecHiEor I: Ipntd. m an 

HoomliiPd lihorpipi)^ Ui± Trtttiuk enduHi' odiuiKl If b ^ferdaiTi in i. aimmal proendim is 
nflafi ihc produf of unae^redllfd labocKocv lutmx. AddilkHlIyj fetmiio annlyiti p«wipM 
with ui bccraditEd fDn:nsk lalKicUbccy inulinofv vndnv? riunroMS pn^ehkiPK wTientu i 

limifariliawTmoflKpEkiPTKirdn^'nHtL'Und la iiufyn Jb mucef edilidd litoncoiidi. 
liTHiinllyi IhOlr'^N^i^ rdinlns^ iuks ihr uivkas imid^rediiBd lelociitoncs. 

'Wy^ df scape- af cb: repcct reoommnndalinnj caniidcml b^' fbo tbM# :^ul:ie<iiMtkie±, du 
NEK'^A. suppeute [I1091UI03 1n iiKTOBO dkb -kppllcdilnri tJ unil^iii scimdmli widi i 

PNlimlir Ftnonsk- i 1 l( 4 iplir>e (itduiug'h Eb± imiOanpny cd ihese sundiids may not be tnkvanl 1a 
s1l -db^ip1Bies| add. Ldbccicocy idcredhicioB as a requiremcnl Ccc evifence s^dbanissian I? pH 
pnopentBLi df ibi proGfeiied fonensk- endsTKC 

MamboTs pCOe Npiinnxl Diiiricc AiuMcya Asibildddn mm le -happv Ip diKuss the centinl] cd 
dila leiter whh .OKmbers of the SbboocEebRiK. 


SkMcnfy, 



fviqfh I.OulB> 
Fteiklem 



